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NASA AS AN ADAPTIVE ORGANIZATION 

These are unce r t a in  and unusual t i m e s .  The war i n  Vietnam, 

t h e  peace t a l k s  i n  P a r i s ,  t h e  problems t h a t  f a c e  our  c i t i e s ,  new 

alarms as t o  Sov ie t  i n t e n t i o n s ,  t h e  problems of i n f l a t i o n ,  of t he  

balance of payments, and t h e  u n c e r t a i n t i e s  of an  e l e c t i o n  year  -- 
taken toge the r  and i n t e r a c t i n g  -- place  us  a l l  i n  a p o s i t i o n  from 

which it  i s  most d i f f i c u l t  t o  c h a r t  a c l e a r  and c e r t a i n  course f o r  

t h e  fu tu re .  

i s  proceeding through a series of adjustments  and readjus tments  as 

our economic, p o l i t i c a l  and s o c i a l  systems move t o  r e so lve  t h e  

Almost every important n a t i o n a l  and r e g i o n a l  e n t e r p r i s e  
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problems wi th  which w e  a r e  faced.  

go forward independent of n a t i o n a l  and r eg iona l  condi t ions .  

And most l o c a l  e n t e r p r i s e s  cannot 

The Nat iona l  Aeronautics and Space Adminis t ra t ion  is  no except ion .  

I n  i t s  r e sea rch  and development a c t i v i t i e s  i n  ae ronau t i c s  and space ,  

adjustments  t o  the  needs of t hese  t i m e s  have taken the  form of sharp  

reduct ions  i n  our budget and programs and t h e  i n i t i a t i o n  of a s e r i e s  

o r  o rgan iza t iona l  and personnel changes designed t o  provide both 

c o n t i n u i t y  and vigorous l eade r sh ip  dur ing  t h i s  per iod  of t r a n s i t i o n .  

I n  t h i s  f i s c a l  year  NASA is conducting important t e s t s  and 

f l y i n g  out  a number of v i t a l l y  important missions s t a r t e d  du r ing  the  

bui ldup per iod  s i n c e  1961. 

i n i t i a t i n g  work on new ones.  

near ing  the  home s t r e t c h .  

series of Sa tu rn  V f l i g h t s  t h a t  w i l l  culminate  i n  the  f i r s t  manned 

moon landing and exp lo ra t ion .  A c t i v i t i e s  i n  o the r  areas have had t o  

be c u r t a i l e d ,  and many p r o j e c t s  reduced i n  scope. 

been de fe r r ed  t o  f u t u r e  years .  

o rgan iza t iona l  p a t t e r n  i s  an  adapt ive  one. 

With ve ry  few except ions  w e  are not 

Work on the  Apollo program is now 

We are i n  the  countdown s t a g e  f o r  a 

Other work has 

I b e l i e v e  NASA w i l l  prove t h a t  i t s  

The development of programs t o  use t h e  Apollo equipment a f t e r  

t h e  lunar landing  f o r  p r a c t i c a l  uses  is funded a t  less than  one-third 

t h e  amount w e  had a n t i c i p a t e d  i n  our 1969 budget of l a s t  January.  

Therefore, the  Apollo a p p l i c a t i o n s  f l i g h t  program w i l l  be delayed 
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and l imi ted  t o  one Sa tu rn  I workshop and one Apollo te lescope  system, 

wi th  a backup f o r  each. 

and toward an e a r t h  o r b i t i n g  Sa turn  V workshop w i l l  be seve re ly  

l imi t ed .  Product ion of Sa turn  I B  launch v e h i c l e s  w i l l  be te rmina ted ,  

and -- as th ings  now s tand  -- the  product ion of Sa turn  V ' s  w i l l  be 

stopped a f t e r  completion of 15 veh ic l e s .  

Work toward post-Apollo lunar  exp lo ra t ion  

The p l an  submitted l a s t  January f o r  a Mars mission i n  1973 is  

being rev ised  t o  conform t o  our reduced funding l e v e l s .  The payload 

t o  be landed on Mars and the  s c i e n t i f i c  r e t u r n  w i l l  be s u b s t a n t i a l l y  

less than w a s  included i n  our budget r eques t .  

I n  the  nuc lear  propuls ion f i e l d ,  development of a f l i g h t  

To preserve an q u a l i f i e d  rocke t  engine w i l l  not begin t h i s  year .  

op t ion  t o  i n i t i a t e  t h i s  development i n  f i s c a l  year  1970, a cadre of 

des ign  and development personnel w i l l  be r e t a i n e d .  Work i n  advanced 

nuc lear  technology w i l l  be continued and one experimental  engine 

w i l l  be t e s t e d .  

I n  ae ronau t i c s ,  t h e  X - 1 5  and B-70 program of experimental  t e s t  

f l i g h t s  w i l l  be terminated.  A number of development p r o j e c t s  i n  

s h o r t  and v e r t i c a l  t akeoff  and i n  supersonic  and hypersonic f i e l d s  

w i l l  be phased down. 

An o v e r a l l  measure of t he  burden of adapt ing  the  NASA organiza-  

t i o n  t o  t he  d r a s t i c  reduct ions  t h a t  a r e  beiqg e f f e c t e d  is  the  f a c t  
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t h a t  by t he  end of t h i s  f i sca l  year t he  work fo rce  w i l l  be down t o  

j u s t  over 200,000, a l e v e l  of about one-half  t h a t  of t h r e e  years  

ago. The 200,000 people who a r e  being extruded from the  program 

a r e  f o r  t he  most p a r t  no t  government employees -- over 90% of them 

are i n  i n d u s t r i a l  p l a n t s  and l a b o r a t o r i e s .  

of adap ta t ion  q u i t e  broadly throughout the  aerospace indus t ry .  

These reduct ions  i n  t h e  l e v e l  of r e sea rch  and development 

work i n  the  f i e l d s  of ae ronau t i c s  and space w i l l  have many s e r i o u s  

e f f e c t s  on the  U. S. p o s i t i o n  i n  sc ience  and technology, and i n  t i m e  

on our s t a t u s  and prospec ts  a s  a g r e a t  power. But t he  ones t o  which 

we a r e  adapt ing  t h i s  year  a r e  only the  most r ecen t  i n  a s e r i e s  of 

cutbacks t h a t  c o n s t i t u t e  i n  t o t a l  what may be c a l l e d  a n a t i o n a l  

dec i s ion .  This  dec i s ion  has been i n  the  making s i n c e  1964. It is 

t h a t  t h e  United S t a t e s  w i l l  not  a t  t h i s  time take  t h e  s t e p s  necessary 

t o  use t h e  t r a i n e d  manpower and c a p i t a l  p l a n t  which we have b u i l t  up 

t o  cont inue the  advances of r e c e n t  years  i n  t h e  s c i e n t i f i c  and engineer-  

ing f i e l d s  e s s e n t i a l  f o r  success  i n  space and ae ronau t i c s .  

Th i s  spreads t h e  burden 

Looked a t  i n  another  way, t h e  d e c i s i o n  means t h a t  t h e  United 

S t a t e s  i s  no t  pursu ing ,  f o r  t h e  time being a t  l e a s t ,  i t s  goal  of 

I 1  preeminence i n  space." The USSR i s  q u i t e  ev iden t ly  s tepping  up 

i t s  e f f o r t s  a t  t h e  same time t h a t  we are c u r t a i l i n g  our own. A t  

t he  t i m e  t h a t  our  product ion of t he  l a r g e  Sa tu rn  boos te rs  gr inds  
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t o  a h a l t ,  t he  Sov ie t s  w i l l  be br inging  on s t ream t h e i r  l a r g e  new 

boos ter .  While our plans f o r  a Sa turn  V o r b i t i n g  workshop remain 

on ice ,  t h e  Sov ie t s  w i l l  be a b l e  t o  proceed wi th  t h e i r  long-heralded,  

multi-manned and multi-purpose space s t a t i o n .  A t  p r e sen t  l e v e l s ,  t h e  

launching of p l ane ta ry  probes and deep space exp lo ra t ion  i n  the  e a r l y  1970s 

w i l l  be l e f t  t o  t h e  almost exc lus ive  domain of t h e  USSR. The US i s  

accept ing  f o r  a long time, perhaps f o r  t h e  i n d e f i n i t e  f u t u r e ,  both the  

advantage of expendi ture  reduct ion  and the  disadvantages of a second-rate  

p o s i t i o n  i n  space., I n  ae ronau t i ca l  r e sea rch  and development the  

... 

s i t u a t i o n  i s  not  t he  same, but  is  s t i l l  a cause f o r  s e r i o u s  concern.  
9 

While I would be remiss i f  I d id  not  t h u s  emphasize the  con- 

sequences t h a t  w i l l  flow from recen t  d e c i s i o n s ,  I recognize t h a t  

t h e  t o t a l i t y  of t h e  problems our na t ion  faces  reaches far beyond 

NASA. As respons ib le  government o f f i c i a l s ,  w e  i n  NASA accept  t h e  

r e s u l t  of our n a t i o n ' s  decision-making process .  

immediate job  is t o  achieve success  i n  t h e  mission s t a r t e d  i n  pas t  

We know t h a t  our  

years  and now near ing  completion. We accept  t h e  n e c e s s i t y  of 

a d j u s t i n g  our o rgan iza t ion ,  programs, c o n t r a c t s ,  u n i v e r s i t y  g r a n t s ,  

and f a c i l i t i e s  t o  meet t h e  reduct ions  t h a t  have been decided on. I n  

t h e  process ,  w e  w i l l  do  a l l  we can t o  maintain a f i r m  foundat ion 

on which we can bu i ld  i n  the  f u t u r e .  

As I say t h i s ,  l e t  me make very  c l e a r  t h a t  NASA i s  s t i l l  i n  

bus iness ;  and it w i l l  s t a y  i n  bus iness .  We view what is  happening 
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not  as a d e f e a t  bu t  as a cha l lenge  of t h e  t imes and we a r e  moving 

t o  meet t h i s  cha l lenge  by a s su r ing  c o n t i n u i t y  i n  our s en io r  manage- 

ment group and cont inuing  a h a r d - h i t t i n g ,  t e c h n i c a l l y  sound program 

aimed a t  keeping open a wide range of op t ions  f o r  use when the  n a t i o n  

decides  t o  resume i t s  advance as a space fa r ing  na t ion .  We are  making 

t h e  necessary adjustments  now and we are a l so  prepar ing  a base f o r  

t he  n a t i o n ' s  longer t e r m  requirements .  

I n  connect ion w i t h  condi t ions  e s s e n t i a l  t o  c o n t i n u i t y ,  I should 

stress t h a t  t h e  events  of t h e  p a s t  few months, whi le  they  have led  

t o  reduced l e v e l s  of suppor t ,  have neve r the l e s s  shown t h a t  t h e r e  

ex i s t s  throughout t h e  country a s t r o n g  cont inuing  core  of support  

f o r  r e sea rch  and development i n  both  space and ae ronau t i c s .  When 

one cons iders  t he  whole a r r a y  of problems now fac ing  t h e  Congress 

and t h e  n a t i o n ,  and t h e  f a c t  t h a t  a l l  n a t i o n a l  programs, needs,  and 

p r i o r i t i e s  are being a d j u s t e d ,  it must be taken as s i g n i f i c a n t  t h a t  

both t h e  l e g i s l a t i v e  and execut ive  branches are s t and ing  f i r m  a t  a 

fou r  b i l l i o n  d o l l a r  l e v e l  f o r  t h e  1969 NASA budget. I t h i n k  t h i s  

shows a r ecogn i t ion  of t h e  need t o  cont inue a major e f f o r t  i n  

ae ronau t i c s  and space.  

Also,  among thought fu l  people i n  t h e  country a t  l a r g e ,  I do 

no t  f i n d  a d e c l i n e  i n  pub l i c  support  f o r  t he  space program. Rather ,  

many f e e l  w e  are i n  a per iod  i n  which a t t e n t i o n  has been focused on 
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o the r  s e r ious  needs and problems. The problems of how w e  s tand  i n  

the  world,  inc luding  our  p o s i t i o n  i n  Southeas t  Asia,  and t h e  problems 

faced by t h e  c i t i e s  have been w i t h  us  f o r  many yea r s .  But it was no t  

u n t i l  t hese  approached major po in t s  of c r i s i s  t h a t  demands were made 

f o r  major commitments of resources  extending over a long per iod of 

years .  We i n  NASA saw much the  same t h i n g  happen w i t h  Sputnik and 

wi th  Gagarin.  

The r e s u l t  is  t h a t  many people who i n  t h e  years  fol lowing 1961 

This  phenomenon has been c a l l e d  "dec is ion  by c r i s i s . ' '  

a scr ibed  t o  space needs a s p e c i a l ,  top  p r i o r i t y  s t a t u s  a r e  now 

r e a l i z i n g ,  as the  n a t i o n a l  l eade r sh ip  i n  t h e  space program has 

understood a l l  a long ,  t h a t  t he  space program must be regarded as 

only  one of a number of e s s e n t i a l  a c t i v i t i e s  of h igh  p r i o r i t y  t o  

which t h e  country must devote s u b s t a n t i a l  resources .  I n  my op in ion ,  

what may appear t o  some t o  be a d e c l i n e  i n  pub l i c  support  is  not a 

changed a t t i t u d e  toward space ,  bu t  a r e f l e c t i o n  of a new awareness 

of o the r  high p r i o r i t y  problems and requirements .  This  may w e l l  

l ead  t o  t h e  r ecogn i t ion  t h a t  many of t h e  o t h e r  newly seen  problems 

can b e s t  be approached and a c t i o n s  t o  so lve  them taken w i t h i n  t h e  

framework of NASA's experience w i t h  t h e  o rgan iza t ion  o'f l a r g e  s c a l e  

s c i e n t i f i c  and engineer ing  e f f o r t s .  The investments made i n  NASA may 

w e l l  add g r e a t l y  t o  t h e  va lue  of investments w e  w i l l  have t o  make i n  

t h e s e  o the r  f i e l d s .  

Whatever d i f f e r e n c e s  t h e r e  may be among us as to t h e  wisdom of 

our e f f o r t s  i n  space ,  no one can deny t h a t  t h e s e  have produced r e s u l t s  

t h a t  few would have thought poss ib l e  a decade ago. I n  June of 1957 
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i n  a commencement address  a t  Colorado College I thought t o  s t i m u l a t e  

t h e  graduates  by r epea t ing  a specu la t ive  t ime tab le  f o r  space explora-  

t i o n  t h a t  M r .  J .  S. McDonnell of St.Louis had l a i d  out  two weeks 

be fo re  a t  t h e  Missouri  School of Mines. 

t hese  terms : 

I quoted M r .  McDonnell i n  

I n  about a dozen yea r s  o r  s o ,  we w i l l  launch a s a t e l l i t e  

t h a t  w i l l  c i r c l e  t he  e a r t h  and moon. 

By about 1980, w e  w i l l  have made s u f f i c i e n t  advances t o  

permit t h e  launching of a s a t e l l i t e  t h a t  w i l l  c i r c l e  t he  

e a r t h  and Mars. 

1 1  

11 

”By about 1990, we can go forward t o  t he  po in t  of launching 

a space s h i p  ca r ry ing  human beings which w i l l  c i r c l e  t he  

e a r t h  f o r  an  extended per iod as a s a t e l l i t e  and r e t u r n  

safe ly .”  

Today w e  a l l  know t h a t  i n  quot ing M r .  McDonnell on t h a t  

June  day i n  1957, I underestimated what both the  USSR and t h e  US 

could do. Four months l a t e r  Sputnik flew and i n  four  years  Gagarin 

had c i r c l e d  t h e  e a r t h  and r e tu rned  -- no t  i n  t h e  year  1990 but  i n  1961. 

It was j u s t  seven years  four  months and f i v e  days ago t h a t  

P res iden t  Kennedy summoned t h i s  n a t i o n  t o  an  expanded and acce le ra t ed  

e f f o r t  t o  achieve f o r  t he  United S t a t e s  t h e  s t a t u s  of a space fa r ing  

n a t i o n  second t o  none. What has been done i n  these  seven yea r s?  
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We could spend many hours on t h e  answer t o  t h i s  ques t ion .  And 

i t  would be a p l easan t  e x e r c i s e ,  f o r  I a m  immensely proud of t h e  

record of NASA's performance. 

We could review t h e  Mercury program from Alan Shepard through 

John Glenn t o  Gordon Cooper. We could show t h a t  t h i s  involved a 

tremendous and success fu l  e f f o r t  t o  take  a m i l i t a r y  boos te r  and 

man-rate i t ,  t o  u t i l i z e  t h e  c a p a b i l i t y  of t he  Atlas f o r  a s t r o n a u t s  

i n s t ead  of warheads. 

i n  which we flew 20 men i n  20 months. I n  Gemini, we learned t h a t  

men could l i v e  and work i n  space f o r  14 days ,  t h a t  they  could walk 

i n  space ,  t h a t  they could j o i n  two space v e h i c l e s  t o g e t h e r ,  and t h a t  

they  could r e t u r n  t o  e a r t h  so  a c c u r a t e l y  t h a t  t h e  opening of t h e i r  

parachutes  could be seen from a wa i t ing  sh ip .  

It would be easy  t o  fol low and dwell  on Gemini, 

We could spend much time on advances i n  space sc i ence .  It would 

be easy t o  po in t  t o  new f ind ings  about our e a r t h  and i t s  r e l a t i o n s h i p  

t o  t h e  sun,  t o  what we have learned of t he  moon and of Mars and Venus. 

I n  t h e  area of space a p p l i c a t i o n s  we could l i s t  many accomplishments 

and e x c i t i n g  prospec ts  f o r  b r ing ing  t r u l y  marvelous new t o o l s  t o  t h e  

s e r v i c e  of man. 

My purpose today precludes t h i s  d e t a i l e d  ca t a log ing  of space 

accomplishments. But i t  i s  important t o  g e t  ac ross  an understanding 

of t he  c a p a b i l i t i e s  we have b u i l t  up,  c a p a b i l i t i e s  t h a t  a r e  now i n  

p l ace ,  a re  se rv ing  our Nat ion ' s  p re sen t  needs and w i l l  have a long ,  

u s e f u l  l i f e .  A good way t o  do t h i s  i s ,  I b e l i e v e ,  t o  reca l l  w i t h  
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you our  launch a c t i v i t i e s  dur ing  j u s t  one week of l a s t  year .  

This week was the  second i n  November 1967. Admittedly it  was a 

f u l l  week. But what w a s  done can be repea ted  and on an ever  grander  

s c a l e .  The c a p a b i l i t i e s  t h a t  made t h a t  week poss ib l e  are l a s t i n g  

c a p a b i l i t i e s .  We may never use those  c a p a b i l i t i e s  t o  the  f u l l e s t ,  

o r  even i n  l a rge  p a r t ,  bu t  they  iP o e x i s t  and can be put  t o  use i f  

they  a r e  not  permit ted t o  d e t e r i o r a t e  below t h e  minimum f o r  r e a c t i v a t i o n .  

On Mcnday , November 6 ,  we launched an  Appl ica t ions  Technology 

S a t e l l i t e  -- t he  ATS 111. This  was put  i n t o  an e a r t h  synchronous 

o r b i t  over t he  South A t l a n t i c ,  which means t h a t  t h e  s a t e l l i t e  hovers 

twenty-four hours a day over t he  same spo t .  It ha6 over t he  i n t e r -  

vening months been sending back co lo r  p i c t u r e s  of t he  e a r t h  and i t s  

atmosphere and se rv ing  as an  experimental  comunica t ions  r e l a y  s t a t i o n .  

This  machine w i l l  s t a y  i n  p o s i t i o n  f o r  a long t i m e .  It i s  cont inuous ly  

adding t o  our knowledge of t he  e a r t h ,  i t s  weather ,  t he  e f f e c t s  of 

t h e  s u n ’ s  energy on n a t u r e ’ s  processes  here  on e a r t h a n d  how t o  inc rease  

e f f i c i e n c y  i n  long d i s t a n c e  communications. 

The ATS I11 is  the  t h i r d  member of the  t h i r d  gene ra t ion  of 

experimental  weather observa t ion  s a t e l l i t e s  which b v e  been launched 

w i t h i n  a f ive-year  per iod .  It i a  a l s o  a member of t he  f i f t h  genera t ion  

of communications s a t e l l i t e s ,  a l l  launched s i n c e  1961. 
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I n  understanding and p r e d i c t i n g  weather ,  t h e  measurements made 

by t h e  ATS and o ther  NASA experimental  s p a c e c r a f t ,  added t o  t h e  

twenty-four hours per  day r egu la r  opera t ions  now performed by ESSA'S 

space systems, a r e  even a t  t h i s  e a r l y  time i n  space development 

providing a handsome r e t u r n  on t h e  time and money inves ted .  Some 

con t inua l ly  t r ansmi t  cloud-cover p i c t u r e s  as they  c i r c l e  t h e  e a r t h  

and any weather s t a t i o n  i n  any n a t i o n  o r  on any s h i p  has only t o  

use an  inexpensive r ece ive r  t o  g e t  t h i s  up-to-the-minute and on 

l o c a t i o n  weather information. This  i s  one way our  count ry  says  t o  

every o the r  country,  every day, t h a t  we as a people want t o  use  our 

newpclmer over t h e  fo rces  of na tu re  i n  a j o i n t  e f f o r t  w i t h  them, 

w i t h  b e n e f i t s  t o  both of u s ,  and not  t o  t h r e a t e n  o r  t o  coerce them 

t o  follow some p a t t e r n  l a i d  down by u s ,  It i s  our  way of saying 

t h a t  w e  want t o  develop power toge the r  w i th  them, not  power over them. 

Well, l e t ' s  leave Monday and go t o  Tuesday, when our  second 

launch of t h e  weekwas Surveyor V I .  Two days a f t e r  launch t h i s  second 

genera t ion  lunar  spacec ra f t  made a s o f t  landing OR t h e  moon and 

promptly began t o  t ransmi t  d e t a i l e d  p i c t u r e s  of a very  rugged s t r e t c h  

of t h e  lunar  su r face .  This  launch was one of a series of unmanned 

launches of automated systems t h a t  included Ranger and Lunar O r b i t e r ,  

as well as Surveyor.  

f o r  a c ra sh  l and ing ,  t ak ing  l a r g e  numbers of p i c t u r e s  of a l imi t ed  

area r i g h t  up t o  the  poin t  of contac t .  

You w i l l  remember t h e  Rangers came d i r e c t l y  i n  

Many of you, I s u s p e c t ,  saw 
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t h e  broadcast  of t h e  f i r s t  Ranger coming i n  and heard t h a t  

dramatic  announcement, " l i v e  from t h e  moon.'' 

provide astronomers wi th  t h e  equiva len t  d e t a i l  of a telescope a 

thousand t i m e s  more powerful than any previous ly  a v a i l a b l e .  A s  t o  

Lunar O r b i t e r s ,  t h e r e  have been f i v e  , a l l  of which were ou t s t and ing ly  

success fu l .  They c i r c l e d  the  moon a t  about 27 m i l e s ,  wi th  t h e  

r e s u l t  t h a t  w e  now have a complete map of t h e  moon, both f r o n t  and 

back, w i th  e x c e l l e n t  r e s o l u t i o n .  We can now s tudy  any p a r t i c u l a r  

p l ace  f o r  landing a s t ronau t s  or t o  advance s c i e n t i f i c  knowledge. 

The Ranger p i c t u r e s  

The Surveyors are t h e  so f t - l ande r s .  They round out  t he  work of 

t h e  Lunar O r b i t e r  and t h e  Ranger. 

t e l e v i s i o n  d igging  holes  on t h e  moon, making chemical a n a l y s i s  of 

t he  s o i l ,  b l a s t i n g  small c r a t e r s  w i th  t h e i r  j e t  engines .  Surveyor V I  

t h a t  we launched on Tuesday, t h e - 7 t h  of November, 1967, w a s  moved 

from one p lace  t o  another  -- i n  t he  f i r s t ,  ve ry  s h o r t  b u t  s i g n i f i c a n t  

rocke t  f l i g h t  on the  su r face  of t he  moon, moving e i g h t  f e e t .  J u s t  

as the  Ranger p i c t u r e s  provide d e t a i l s  1,000 times more p r e c i s e  than  

ear th-based t e l e scopes ,  Surveyor p i c t u r e s  provide astronomers w i t h  

a f u r t h e r  improvement i n  r e s o l u t i o n ,  by another  f a c t o r  of 1,000 times, 

S o ,  w i t h  Ranger and Surveyor,  t h e  improvemept i n  magni f ica t ion  i s  a 

thousand times a thousand, o r  a mi l l i on .  With t h i s  kind of new 

c a p a b i l i t y ,  t h e  way is open f o r  lunar  and p l ane ta ry  i n v e s t i g a t i o n s  

of a type and scope undreamed of before  w e  learned t o  use t h e  rocke t  

technology. 

You have seen them on your 

With t h i s  new c a p a b i l i t y ,  man w i l l  undoubtedly reach 
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i n  c l o s e  t o  t h e  sun and out  t o  t h e  most d i s t a n t  reg ions  of t h e  

s o l a r  system. I n  much t h e  same way, rocket-launched instruments  

can provide d a t a  on cosmic r a y s ,  solar plasmas, t h e  magnetic f i e l d s  

i n  space ,  and the  r e l a t i o n s h i p s  of t hese  t o  the  e a r t h ' s  magnetosphere. 

L e t  u s  go on t o  Thursday, November 9 ,  f o r  t h e  t r u l y  b i g  sho t  

of t he  week: t h e  f i r s t  t es t - launch  of t h e  Sa tu rn  V.  Th i s  t e s t  w a s  

t o  make su re  t h a t  t h i s  powerful boos te r  could develop the  f u l l  7 . 5  

m i l l i o n  pdunds of t h r u s t  

nauts  s t a r t  t h e i r  round- t r ip  journey t o  t h e  moon o r  when w e  dec ide  

t o  send a 10,000 pound payload t o  Mars. A second o b j e c t i v e  w a s  t o  

make s u r e  t h a t  t he  hea t  s h i e l d  on the  Apollo spacec ra f t  could wi ths tand  

t h e  temperature ,  d e c e l e r a t i o n ,  and pressures  of r e e n t r y  i n t o  the  

e a r t h ' s  atmosphere a t  25,000 rn.p.h. 

t he  500 m i l l i o n  d o l l a r  Saturn-Apollo launch complex a t  Cape Kennedy and 

t h e  g loba l  t r ack ing  and d a t a  a c q u i s i t i o n  network w e  have been bu i ld ing  could 

handle the  job  of au tomat i ca l ly  launching t h i s  g i g a n t i c  machine and 

remotely c o n t r o l l i n g  i ts  complex mission. 

which w e  w i l l  need when our Apollo a s t r o -  

A t h i r d  was t o  make s u r e  t h a t  

Th i s  Sa tu rn  V launch of November 9 demonstrated t h a t  w e  can have, 

when we dec ide  t o  a c t i v a t e  i t ,  t h e  big-booster  c a p a b i l i t y  and t h e  launch 

r a t e  c a p a b i l i t y  i n  which we have been behind t h e  U .S.S .R. 

assurance t h a t  t h e  Apollo spacec ra f t  can guide i t s e l f  t o  a p r e c i s e  

po in t  of r e t u r n  and survive a reentry heat t h a t  is  almost two times 

the  mel t ing  po in t  of s t e e l ,  about 5,000° F. 

t h a t  t he  des ign ,  t h e  cons t ruc t ion  andthe equipping of both t h e  space 

I' 

It gave us 

It gave u s  assurance 
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and ground segments of t he  Saturn-Apollo System had been w e l l  done by 

t h e  t ens  of thousands of cons t ruc t ion  and o the r  workers p u t  on the  

job  by American indus t ry .  

Le t  us  now t u r n  t o  the  l a s t  launch of t h e  week--ESSA IV--on 

Sa turday ,  November 11. This  launch w a s  from the  Western T e s t  Range 

i n  Cq l i fo rn ia .  ESSA IV was launched i n t o  an  o r b i t  t h a t  passes  

near both t h e  North and South Poles  and is so  synchronized wi th  

the  r o t a t i o n  of t he  e a r t h  t h a t  it can observe and r e p o r t  on the  e n t i r e  

e a r t h ' s  weather i n  day l igh t  every 24 hours.  This  i s  known as a po la r -  

r e t rog rade  o r b i t ,  s o  t h a t  as the  e a r t h  t u r n s  the  s a t e l l i t e  progresses  

backward j u s t  enongh so t h a t  i t  always passes  over a po in t  on the  e a r t h  

i n  maximum sun l igh t  t o  take i t s  p i c t u r e s  and make i t s  measurements. 

This  is  a l s o  c a l l e d  a sun-synchronous o r b i t .  The ESSA I V  launch 

d i f f e r s  from the  t h r e e  launches descr ibed  above i n  t h a t  i t  exempl i f ies  

no t  t he  p ioneer ing  we do a t  t h e  f r o n t i e r  of technology and s c i e n c e ,  

but  t he  way i n  which space opera t ions  have become a r o u t i n e  c o n t r t b u t o r  

of e s s e n t i a l  s e rv i ces  f o r  the  b e n e f i t  of everyone. ESSA IV is a 

s tandard  workhorse machine which the  U.S. Weather Bureau uses  i n  i t s  

day t o  day t a s k  of s tudying and f o r e c a s t i n g  the  weather .  It usea t h i s  

s a t e l l i t e  j u s t  as it uses  weather r e p o r t i n g  s h i p s ,  planes and ba l loons .  

However, t he  u t i l i t y  of ESSA I V  is f a r  beyond any we can achieve i n  

any o ther  way. It works 24 hours a day,  a l l  around the  world,  and 

feeds  information i n t o  something l i k e  296 s t a t i o n s  i n  the  United S t a t e s  

and about 86 i n  45 o the r  coun t r i e s .  It i s  t r u l y  a working b i r d .  
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November 1967 r ep resen t  -- 
90% of every th ing  we would 
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demonstrated i n  t h e  second week of 

o r  can be par layed i n t o  -- b e t t e r  than  

need t o  c a r r y  out  almost any mission t h a t  

even the  most da r ing  have placed on our space agenda f o r  t he  next  

decade. The Sdturn  V-Apollo system f o r  example, permits  us t o  ope ra t e  

as f a r  out a s  the  moon wi th  payloads of about 100,000 pounds. This  

d i s t ance  r equ i r e s  about 98% of t h e  energy it would take  t o  ope ra t e  out 

t o  any o ther  p lace  i n  the  s o l a r  system; and it enables  us t o  use a l l  of 

t he  maneuvers needed anywhere i n  space -- the  launch from e a r t h ,  

o r b i t  around the  e a r t h ,  propuls ion and guidance t o  reach another  body 

i n  space,  a b i l i t y  t o  slow down and go i n t o  o r b i t  around another  body, 

t o  land a payload on the  su r face  of t h a t  body, and t o  r e t u r n  t o  e a r t h  

e i t h e r  a p a r t  of the  payload o r  the  s c i e n t i f i c  measurements ob ta ined .  

How important a r e  these  c a p a b i l i t i e s ?  There a r e  many d i f f e r e n t  

views on t h i s  ques t ion .  

answer: I do not  be l i eve  our Nation could have long continued as a 

g r e a t  power i f  w e  had not  b u i l t  up the  means t o  conduct opera t ions  i n  

space -- i f  w e  had ins tead  conceded a monopoly of t h i s  new dimension of 

man's a c t i v i t y  t o  the  USSR o r  any o ther  country.  

have s a c r i f i c e d  our chances t o  keep pace i n  t h e  technologica l  compet i t ion 

t h a t  i s  the  c r u c i a l  t e s t  of our t imes.  We would have turned out  backs 

on the  oppor tun i t i e s space  o f f e r s  f o r  l a rge  ex tens ions  of s c i e n t i f i c  

knowlege. We would have denied t o  ourse lves  the  t o o l s  and the  knowledge 

necessary t o  b r ing  t o  bear on the problems t h a t  bese t  us and the  r e s t  of 

mankind the  b e n e f i t s  t h a t  s u r e l y  w i l l  follow from the  f u l l  development 

of space a p p l i c a t i o n s .  

Formy own p a r t ,  I have no hes i t ancy  as t o  my 

I be l i eve  w e  would 
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Of those  who are s k e p t i c a l  of my view, I would simply ask:  Had 

we not  done t h e  th ings  necessary t o  develop these  c a p a b i l i t i e s ,  haw 

would the  ou t s ide  world look t o  us today? How would we look t o  t h e  

o u t s i d e  world? What would our people th ink  of our leaders  and of 

themselves? W h a t  would our f u t u r e  be? 
I b e l i e v e  what we have done i n  space measures up i n  importance t o  

any of t h e  o ther  g r e a t  n a t i o n a l  accomplishments of our h i s t o r y .  

space s t o r y ,  however, has another  s i g n i f i c a n c e .  There i s ,  as 

suggested ea r l i e r ,  t h e  matter of as w e l l  as what.  The w a y  i n  

which we have b u i l t  up our space c a p a b i l i t i e s  and what w e  have learned 

i n  the  process  about t he  requirements f o r  success  i n  such long-scale  

endeavors,  and haw w e l l  w e  adapt  t o  t h e  condi t ions  of today may c o n s t i -  

t u t e  as important a c o n t r i b u t i o n  t o  our Nat ion -- t o  i t s  a b i l i t y  t o  

move forward i n t o  t h e  f u t u r e  -- as the  space c a p a b i l i t i e s  themselves. 

The 

I n  t h e  NASA program, it has been demonstrated t h a t  a combination 

of hundreds of thousands of i ndus t ry ,  u n i v e r s i t y  and government 

workers can coord ina te  t h e i r  e f f o r t s  s u c c e s s f u l l y  i n  t h e  most complex 

of t h e  l a r g e  t e c h n i c a l  undertakings t h e  human race has y e t  a t tempted ,  

The f a c t  t h a t  some 400,000 people w i t h  many va r i ed  s k i l l s  have been 

brought toge ther  w i t h i n  t h e  framework of our Na t ion ' s  proven economic, 

s o c i a l  and p o l i t i c a l  i n s i t u t i o n s  and have succeeded i n  accomplishing 

a n  e x t r a o r d i n a r i l y  complicated t a s k  is a matter of g r e a t  consequence 

a t  a t i m e  when a l l  na t ions  are looking a t  u s ,  and w e  a r e  looking a t  

ou r se lves ,  and ask ing  how t h e  o the r  g r e a t  and f a t e f u l  t a s k s  t h a t  loom 

s o  l a r g e  before  us .wi l l  be c a r r i e d  out .  
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To do what w e  have done i n  space ,  we have had t o  l e a r n  and 

apply new ways of organiz ing  and adminis te r ing  human, and material 

resources .  Old ways were inadequate t o  meet t he  complicated problems 

of melding widely vary ing  elements i n t o  a cohe ren t ,  e f f e c t i v e l y  

func t ioning  e n t e r p r i s e  t h a t  could take  i n t o  account the  second and 

t h i r d  order  e f f e c t s  of i t s  a c t i o n s ,  as w e l l  as the  primary ones. 

I t i s  a l s o  t r u e  t h a t  the  o ld  ways a r e  inadequate f o r  o ther  l a r g e  and 

inc reas ing ly  complex endeavors which the  na t ion  has no choice but  t o  

undertake.  The hard f a c t  of modern o rgan iza t iona l  l i f e  i s  t h a t  

t r a d i t i o n a l  p a t t e r n s  and procedures cannot meet t oday ' s  needs f o r  

overcoming s o c i e t y ' s  p re s s ing  problems or  f o r  keeping pace i n  a 

purposeful  way w i t h  a c c e l e r a t i n g  technologica l  change. 

The f e a t u r e  t h a t  has h i t h e r t o  most s t r o n g l y  marked l a rge - sca l e  

organized a c t i v i t y  i n  our s o c i e t y  has been the  t rend  toward ever  

l a r g e r  and more ponderous bureaucrac ies .  Th i s  is  ev ident  i n  both the  

p r i v a t e  and pub l i c  s e c t o r s .  We have seen t h a t  f o r  many l i n e s  of 

endeavor bureaucrac ies  work reasonably we l l .  When t h e  job is r o u t i n e ,  

o r  r e p e t i t i v e ,  t h e  mechanis t ic  approach of t he  bureaucracy is probably 

t h e  b e s t  t o  use s i n c e  i t  is  both s a f e r  and s u r e r .  But where the  job  

is  new and d i f f e r e n t ,  where it  involves  coping w i t h  u n c e r t a i n t y  and 

r ap id  change, where it r e q u i r e s  a f i r s t  use of new knowledge and new 

technology, where it  is  concerned wi th  new and s h i f t i n g  demands, 

where it i s  dependent f o r  success  on h igh ly  s k i l l e d  and s e n s i t i v e  

ind iv idua l s  w i t h  va r i ed  types of e x p e r t i s e  , the  bu reauc ra t i c  approach 



18 

f a l l s  down. I t s  s t r u c t u r e  i s  almost by d e f i n i t i o n  i n f l e x i b l e .  It 

can ,  as the  h i s t o r i a n  W i l l i a m  H .  McNeil has pointed o u t ,  "only do 

what i t  was b u i l t  t o  do." 

e f f e c t i v e n e s s  is  i n  almost d i r e c t  r a t i o  t o  the  degree of s t a b i l i t y  

t h a t  p r e v a i l s  w i t h i n  i t s e l f  and i n  the  surrounding environment. When 

p res su res  a r i s e  f o r  change i n  e i t h e r  i t s  g o a l s ,  i t s  way of doing 

t h i n g s ,  or i t s  r o l e ,  t he  bureaucracy can hard ly  respond les t  it 

des t roy  i t s e l f .  In s t ead  i t  br ings  t o  bear b u i l t - i n  mechanisms t o  

n e u t r a l i z e  t h e  pressures  whether they  come from w i t h i n  o r  from wi thout .  

To quote McNeil again:  

It  cannot be r e a d i l y  r e d i r e c t e d .  I t s  

" S c i e n t i f i c  personnel  c l a s s i f i c a t i o n  al lows , nay,  r e -  

q u i r e s ,  i n t e r c h a n g e a b i l i t y  of p a r t s  i n  the  bureaucracy; hence 

ind iv idua l  appointments and d i smis sa l s  make remarkable l i t t l e  

d i f f e rence . . .  The admin i s t r a t ive  t o t a l i t y ,  i t s  o v e r - a l l  

s t r u c t u r e  and func t ioning ,  and even the  genera l  l i n e s  of 

po l i cy  remain almost unaffected by changes of  e l e c t e d  o f f i c i a l s .  

Even ene rge t i c  re formers ,  placed i n  h igh  o f f i c e  and 

nominally put i n  charge of such v a s t  bu reauc ra t i c  h i e r a r c h i e s ,  

f i n d  it  a l l  bu t  impossible t o  do more than s l i g h t l y  d e f l e c t  

t he  l i n e  of march. 

A r e a l l y  massive bureaucracy ... becomes a ves ted  i n t e r e s t  11 

g r e a t e r  and more s t r a t e g i c a l l y  loca ted  than  any ' p r i v a t e '  

ves ted  i n t e r e s t  i n  t he  p a s t .  

by a l i v e l y  sense of corpora te  s e l f - i n t e r e s t ,  expressed through 

Such groupings are cha rac t e r i zed  
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e l a b o r a t e  r u l e s  and precedents ,  and procedures r i s i n g  

toward the  semi-sacredness of holy r i t u a l .  These b u t t r e s s  

a s a f e  conservat ism of rou t ine  and make modern bureaucracy 

p o t e n t i a l l y  capable  of t h r o t t l i n g  back even t h e  r i o t o u s  

up- thrus t  of s o c i a l  and t echn ica l  change nur tured  by modern 

sc ience  ." 
The type of job w i t h  which NASA w a s  charged i n  the  Nat iona l  

Aeronaut ics  and Space Act of 1958 is  c l e a r l y  beyond the  c a p a b i l i t y  

of a t r a d i t i o n a l  bu reauc ra t i c  es tab l i shment .  It  r e q u i r e s  above every-  

t h ing  f l e x i b i l i t y .  It cannot be accomplished by an o rgan iza t ion  

t h a t  i s  r i g i d  e i t h e r  i n  s t r u c t u r e  o r  methods. It can be done only 

by a n  organiza t ion  t h a t  i s  t r u l y  adap t ive ,  t h a t  has the  c a p a b i l i t y  

t o  d e a l  w i t h  the  unknown, t o  opera te  under condi t ions  of r ap id  change 

i n  a tu rbu len t  environment, t o  secure and a c t  upon ins tan taneous  

feedback from both i t s  own performance and i t s  environment,  t o  u s e  

and where necessary  genera te  new knowledge and new technology, t o  

combine and recombine h igh ly  t r a i n e d  expe r t s  of d i f f e r i n g  backgrounds 

and d i s c i p l i n e s ,  t o  a d j u s t  t o  vary ing  l e v e l s  of suppor t ,  t o  speed up 

and slow down, t o  change d i r e c t i o n s  i n  mid-course,  t o  c o n s t a n t l y  

improvise , invent  , and innovate.  

Other of t he  g r e a t  jobs wi th  which we as a Nation are  now faced 

-- those r e l a t e d  t o  re-making our c i t i e s ,  checking the  d e t e r i o r a t i o n  

of our n a t u r a l  environment , so lv ing  our t r a n s p o r t a t i o n  problems, 

ending the  ravages of pover ty ,  sa feguard ing  our n a t i o n a l  s e c u r i t y ,  
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and reaping  f o r  ourse lves  and f o r  mankind the  b e n e f i t s  t o  be gained 

from t h a t  continuum both w i t h i n  and without  our n a t i o n a l  boundaries 

which extends from beneath the  ocean f l o o r  upward and outward through 

the  atmosphere and i n t o  space -- a l l  of t hese  jobs are su re  t o  open 

new oppor tun i t i e s .  They w i l l  r e q u i r e ,  j u s t  as the  opening of t he  

space age requi red  NASA, a new and d i f f e r e n t  o rgan iza t iona l  approach. 

D r .  Warren G .  Bennis desc r ibes  t h i s  need, i n  terms of "adapt ive ,  

problem-solving, temporary systems of d ive r se  s p e c i a l i s t s  , l inked 

toge ther  by coord ina t ing  execut ives  i n  organic  flux." 

M r .  Harvey Sherman desc r ibes  it i n  much the  same way: ' I . . .  t he  

problem we now face  i n  o rgan iza t ion  may w e l l  have changed i n  na tu re  

from one of a d j u s t i n g  organiza t ions  t o  meet present  cond i t ions ;  

t h a t  i s ,  maintaining equi l ibr ium t o  one of a d j u s t i n g  o rgan iza t ions  

t o  meet f u t u r e  unknown cond i t ions ;  t h a t  i s  , maintaining des i r ed  d i s -  

e q u i l i b r  ium." 

Some have the  view t h a t  the  experiences we have gained i n  organi -  

z ing  and adminis te r ing  the  Nat ion ' s  ae ronau t i c s  and space programs 

have l i t t l e d  a p p l i c a b i l i t y  t o  the  o ther  large,  complex and d i f f i c u l t  

t a s k s  we f ace .  For in s t ance ,  Forbes ,  i n  i t s  space i s s u e  of J u l y  1, 

voiced such skept ic ism: 

"Can these  systems / t h a t  - NASA has employeC7 be appl ied  

t o  problems o the r  than  those  o f  space and of t h e  m i l i t a r y ?  

A good d e a l  has been s a i d  and w r i t t e n  on t h e  s u b j e c t .  

of it i s  sheer  propaganda, intended t o  j u s t i f y  space 

exp lo ra t ion  and t o  t r y  t o  ga in  a beachhead f o r  aerospace 

Much 
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companies i n  non-aerospace bus inesses .  Only t h i s  

January ,  f o r  example, an  a r t i c l e  i n  Fortune expounded: 

'The sys temat ic  planning t h a t  b u i l t  missiles and spacec ra f t  

can be used wi th  t e l l i n g  e f f e c t  t o  a t t a c k  urban complexi t ies . '  

The argument r a n  t h a t  t he  systems approach can be app l i ed  

t o  e a r t h l y  problems: t r a n s p o r t a t i o n ,  bo t t l enecks ,  hardcore 

unemployment, t he  p o l l u t i o n  of water and a i r .  

"But  can i t ?  This  is open t o  s e r i o u s  doubt.  Space 

exp lo ra t ion  d e a l s  c h i e f l y  w i t h  na tu re  and technology -- 
non-human fo rces .  The more e a r t h l y  problems b a s i c a l l y  

involve i n t e r r e l a t i o n s  among people: We a l r eady  know, 

t echno log ica l ly  speaking,  what the  problems are and how t o  

so lve  them. W e  do not  know how t o  get  people t o  accept  the  

s o l u t i o n s  o r  how t o  a l l o c a t e  the  c o s t s . . .  

' I . ,  . systems engineer ing  is  simply the  planned , organized 

undertaking of unusual ly  b i g ,  unusual ly  complex engineer ing  

p r o j e c t s .  A g r e a t  d e a l  can be learned from i t .  To o v e r s e l l  

i t ,  however; t o  promise some kind of alchemy from it -- l i k e  

s o  much of t he  o the r  o v e r s e l l i n g  involved i n  the  space program 

-- i s  a r e a l  d i s s e r v i c e  t o  the  b a s i c  va lues  of space explora-  

t ion ." 
These comments, it seems t o  m e ,  r ep resen t  an  important element 

i n  the  deba te  now underway as t o  how our Nation should approach the  

demands of t h e  f u t u r e .  I would say  t h a t  they  res t  upon an  over- 
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s i m p l i f i c a t i o n  of the  process NASA has used i n  organiz ing  and 

adminis te r ing  the  space program. 

i t s  var ious  sub-elements,  such as "systems a n a l y s i s  ,'I "systems 

engineer ing ," and "systems management': I agree  and have r epea ted ly  

emphasized t h a t  much of what i s  s a i d  r ep resen t s  myth r a t h e r  than 

r e a l i t y .  These a r e  a l l  u s e f u l  t o o l s .  They g r e a t l y  increase  our 

a b i l i t y  t o  g e t  t h ings  done. B u t ,  as I pointed out  r e c e n t l y  i n  the  

McKinsey l e c t u r e s  a t  Columbia Un ive r s i ty ,  they  a l s o  have t h e i r  l i m i t a -  

t i o n s  and p i t f a l l s .  Any idea  t h a t  they  can g ive  us an  assured way 

t o  lead and manage l a rge  and complex e n t e r p r i s e s  i s  f a n c i f u l  i.n the 

extreme. 

A s  t o  t he  "systems approach" and 

The NASA programs have made very  e f f e c t i v e  use of t h e  systems 

approach. I would say  t h a t  without  employment of t h a t  approach, our 

programs could no t  have succeeded. B u t  our e f f o r t  has involved much 

more than  t h e  systems approach. Much t h a t  has con t r ibu ted  t o  t h e  

success  of t h e  space program is beyond the  c a p a b i l i t y  of any computer 

y e t  dreamed o f .  The NASA program has been an adventure  i n t o  the  

unknown and it has  had t o  proceed through a t u r b u l e n t  and unpredic tab le ,  

mul t i - face ted  environment. While it has been p e c u l i a r l y  dependent on 

computer s c i ence ,  i t  has been even more dependent on t h e  s u b t l e t i e s  

and f l e x i b i l i t i e s  brought i n t o  p lay  by those  r e spons ib l e  f o r  l eade r -  

s h i p  and by pressures  exer ted  on these  l eade r s .  

develop an a b i l i t y  t o  adapt  t o  r e a l i t y  and t o  recognize new and 

emerging concepts of r e a l i t y .  

NASA has had t o  
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It i s  i n c o r r e c t  t o  s a y ,  as Forbes does ,  t h a t  space exp lo ra t ion  

d e a l s  c h i e f l y  w i t h  "na ture  and technology" and hence c o n t r a s t s  w i th  

I' more e a r t h l y  problems" t h a t  " b a s i c a l l y  involve i n t e r r e l a t i o n s h i p s  

among people. ' '  Space exp lo ra t ion  i s  indeed concerned wi th  n a t u r a l  

fo rces  and wi th  t h e  technology needed t o  measure and use these  f o r c e s .  

But i s  has r equ i r ed  t h e  coordinated work of 20,000 i n d u s t r i a l  e n t e r -  

p r i s e s ,  200 u n i v e r s i t i e s ,  400,000 highly  s k i l l e d  men and women, and 

hundreds of lead ing  s c i e n t i s t s ,  eng inee r s ,  and managers. It has 

involved welding toge the r  many p re -ex i s t ing  o rgan iza t ions ,  a l l  

e s t a b l i s h e d  under d i f f e r i n g  circumstances and f o r  d i f f e r e n t  purposes 

and a l l  w i t h  t h e i r  own sepa ra t e  p r a c t i c e s  and methods. It has involved 

l ea rn ing  t o  work w i t h i n  the  framework of  our r e p r e s e n t a t i v e  govern- 

mental system of decision-making and under the  cons tan t  g l a r e  of the  

TV cameras. It  has involved keeping the  people of t he  Nation and 

t h e i r  e l e c t e d  r e p r e s e n t a t i v e s  informed o f  what we w e r e  doing,  and how, 

and t o  what ends. It  has involved safeguarding b a s i c  va lues  i n  our 

s o c i e t y  and r e spec t ing  i t s  p re fe r r ed  ways of doing th ings .  It has 

involved keeping a c l o s e  weather eye ou t  f o r  unexpected impacts. 

And it  has involved meeting the  unending need t o  in su re  the  f i n a n c i a l  

support  necessary t o  keep t h e  whole e n t e r p r i s e  going. 

The essence of t he  job  NASA has done i s  no t  t h a t  a new body of 

Most of t he  knowledge and technology has been brought i n t o  being.  

bas i c  knowledge and bas i c  technology w a s  a l r e a d y  a t  hand. The essence 

of our job  has been t h a t  of organiz ing  and managing t h e  u s e  of a v a i l -  
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a b l e  knowledge and technology i n  a purposeful  and e f f e c t i v e  way. 

This  , fundamentally, has been a job of organiz ing  and managing 

people  and s imultaneously making s u r e  c i t i z e n s  and t h e i r  l e g i s l a t i v e  

r e p r e s e n t a t i v e s  were i n  p o s i t i o n  t o  understand , t o  accept  , and t o  

support  what w a s  being done and the  purposes f o r  which it  w a s  being 

done. 

Here,  I b e l i e v e ,  a l s o  l i e s  t he  essence of the o the r  g r e a t  under- 

tak ings  t h a t  our s o c i e t y  w i l l  have t o  face  up  t o .  I doubt t h a t  we 

w i l l  need t o  discover  new knowledge o r  t o  invent  new technology t o  

m e e t  urban and o ther  p re s s ing  problems. We a l r eady  have most of  t he  

knowledge and technology necessary and where d e f i c i e n c i e s  e x i s t  , they 

can be overcome as work programs progress .  Our r e a l  need i s  t o  

b e t t e r  organize the  use of t he  knowledge and technology we have and 

t o  apply the  increased power thus a t t a i n e d  t o  those purposes w e  dec ide  

t o  pursue.  The experience we have gained i n  NASA can s u r e l y  provide 

more than a l i t t l e  guidance t o  those en t rus t ed  w i t h  t h i s  process .  

I n  saying these  t h i n g s ,  I am not  seeking ,  a s  some may contend,  

new assignments f o r  NASA or  added work f o r  t h e  aerospace indus t ry .  

I a m  not  sugges t ing  t h a t  those of us who have engaged i n  t h e  ae ronau t i c s  

and space programs should be en t rus t ed  w i t h  o ther  g r e a t  t a s k s .  My 

thought ins tead  i s  t h a t  NASA's experiences -- i t s  f a i l u r e s  as w e l l  

as i t s  successes  -- can he lp  i n  t h e  c r i t i c a l l y  needed development 

of a proven way t o  organize and adminis te r  l a r g e  and complex enter-  

p r i s e s .  These e n t e r p r i s e s  by t h e i r  ve ry  na tu re  r e q u i r e  enormous 
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investments of human and material r e sources ;  they a l s o  r e q u i r e  t h e  

concent ra t ion  of g r e a t  power i n  t h e  hands of a few i nd iv idua l s .  The 

c o s t s  of f a i l u r e s  and abuses can be immense. 

assurance of sucdess as it can have when it  commits i t s  resources  i n  

l a r g e  amounts t o  l a rge  undertakings.  And it needs assurances t h a t  

the  l eade r s  involved w i l l  use the  resources  and the  accompanying 

powers t o  s t r e n g t h e n ,  and no t  t o  weaken, va luab le  e x i s t i n g  i n s t i t u -  

t i o n s  and groupings i n  the  Na t ion ' s  economic, s o c i a l  and p o l i t i c a l  

s t r u c t u r e .  

Soc ie ty  needs as much 

A g r e a t  d i f f i c u l t y  t h a t  complicates  organiz ing  and c a r r y i n g  out  

l a rge  e n t e r p r i s e s  under present  condi t ions  is  t h a t  t he  i s sues  in -  

volved a r e  o f t e n  so  complex t h a t  the  average c i t i z e n  cannot under- 

s tand  them. Out moderator today,  Dean Don P r i c e ,  i n  h i s  r ecen t  book 

e n t i t l e d  T& S c i e n t i f i c  E s t a t e  underscores t h e  ser iousness  of t h i s  

s i t u a t i o n .  I n  h i s  words: 

"The i n d u s t r i a l  r evo lu t ion  brought i t s  complexi t ies  , 

and r e l i e d  heav i ly  on new forms of e x p e r t i s e ,  bu t  it d id  

no t  cha l lenge  t h e  assumption t h a t t h e  owner o r  manager, 

even wi thout  s c i e n t i f i c  knowledge , w a s  a b l e  t o  c o n t r o l  t he  

p o l i c i e s  of a bus iness .  And t h e  same genera l  b e l i e f  was 

fundamental t o  our governmental system: t h e  key i d e a s ,  i f  

not  the  l e s s e r  d e t a i l s ,  could be understood by the  l e g i s -  

l a t u r e  and debated before  t h e  p u b l i c ,  and thus  c o n t r o l l e d  

by a cha in  of pub l i c  r e s p o n s i b i l i t y .  I n  one sense t h i s  w a s  
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never t r u e .  But it i s  much l e s s  a p p a r e n t l y  t r u e  today 

than  it  was, and a g r e a t  many more people doubt i t .  The 

g r e a t  i s s u e s  of l i f e  and d e a t h ,  many people f e a r ,  are  now 

s o  t e c h n i c a l l y  a b s t r u s e  t h a t  they must be decided i n  

s e c r e t  by t h e  few who have t h e  a b i l i t y  t o  understand 

s c i e n t i f i c  complexi t ies .  We were a l r e a d y  worrying about 

t h e  a l l e g e d  predominance of t h e  execut ive over t h e  l e g i s -  

l a t u r e ;  now w e  worry l e s t  even our e l e c t e d  execut ives  

cannot r e a l l y  understand what they a r e  doing,  l e s t  they  

are  only a facade t h a t  conceals  t h e  power of t h e  s c i e n t i s t s  

-- many of whom are no t  even f u l l t i m e  o f f i c i a l s ,  but have 

a primary l o y a l t y  t o  some u n i v e r s i t y  o r  corpora t ion  -- 

who r e a l l y  c o n t r o l  t h e  d e c i s i o n s . . .  Science has thus  

given our p o l i t i c a l  e v o l u t i o n  a r e v e r s e  t w i s t .  It has  

brought us back t o  a s e t  of  p o l i t i c a l  problems t h a t  w e  

thought w e  had disposed of forever  by simple C o n s t i t u t i o n a l  

p r i n c i p l e s  ." 
These a r e  sober ing  c o n s i d e r a t i o n s .  Some might say  t h a t  they  

l o g i c a l l y  lead t o  t h e  conclusion t h a t  our democratic system must 

be modif ied,  t h a t  i t  must give way t o  some kind of a b s o l u t i s t  se t -up ,  

perhaps some s o r t  of technocracy. I n  my view t h e  answer i s  q u i t e  

d i f f e r e n t .  I see as t h e  answer t h e  experimental  development of a 

proven o r  low-risk way t o  c a r r y  forward l a r g e  and complex and 

t e c h n o l o g i c a l l y  advanced e n t e r p r i s e s ;  a way t h a t  w i l l  engender t r u s t  
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and confidence on t h e  p a r t  of c i t i z e n s  even when they cannot f u l l y  

comprehend a l l  t he  nuances of t h e  e n t e r p r i s e s  or  s ee  c l e a r l y  what 

a l l  t h e i r  consequences w i l l  be. Such a proven and t r u s t e d  way, it 

seems t o  me, r equ i r e s  a wi l l i ngness  and a b i l i t y  of those r e spons ib l e  

f o r  t he  e n t e r p r i s e s  t o  keep cons t an t ly  i n  view the  r e l a t i o n s h i p  

between t h e i r  undertakings and the  t o t a l i t y  of t h e  needs and i n t e r e s t s  

of t he  Nat ion a t  any given moment; t o  a d j u s t  r e a d i l y  t o  changing 

condi t ions  and changing requirements;  t o  accept  and work e f f e c t i v e l y  

w i t h i n  t h e  r e s t r a i n t s  imposed by our r e p r e s e n t a t i v e  system; t o  

u t i l i z e  wherever poss ib l e  e x i s t i n g  i n s t i t u t i o n s  and es tab l i shments  

i n  a manner t o  s t r eng then  r a t h e r  than  weaken t h e  va lues  they r ep re -  

s e n t ;  t o  t ake  i n t o  account t he  second and t h i r d  order  e f f e c t s  of 

t h e i r  dec i s ions  and a c t i o n s ;  t o  o p e r a t e  t o  the  f u l l e s t  e x t e n t  

poss ib l e  i n  t h e  open and s u b j e c t  t o  publ ic  s c r u t i n y ;  and t o  r e p o r t  

i n  understandable  terms whether o r  no t  an  e n t e r p r i s e  is  accomplishing 

what i t  was se t  up t o  do. F u r t h e r ,  they should eva lua te  and r e p o r t  

as t o  whether o r  no t  t h e  accomplishments are worth what they  are 

cos t ing .  

j u s t  when the  l eade r sh ip  i t s e l f  wishes t o  r e p o r t .  

They should do t h i s  when t h e  publ ic  wants t o  know and not  

No s i n g l e  endeavor i n  which t h i s  Nation has  so  f a r  engaged has 

equal led  the  NASA a e r o n a u t i c a l  and space programs i n  complexity.  Few 

have involved so  many unknowns and u n c e r t a i n t i e s ,  o r  have been s o  

dependent f o r  success  on the  "mysteries" of sc ience  and advanced 

technology, Few have presented as wide a range of problems i n  organl -  
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z a t i o n  and management. 

i n t e r e s t ;  been s u b j e c t  t o  such publ ic  examination; and requi red  such 

a unique degree of f a i t h  and t r u s t  on the  p a r t  o f  the  pub l i c .  

And fewer s t i l l  have held such popular 

Le t  me review f o r  a moment i n  more s p e c i f i c  terms some of t he  

c h a r a c t e r i s t i c s  t h a t  have d i s t ingu i shed  these  programs. Seven 

immediately s tand  out .  

F i r s t ,  t h e  propram has had mul t ip l e  o b j e c t i v e s .  On the  one s i d e ,  

and as we must acknowledge i n  a l l  f rankness ,  was t h e  mat te r  of speed 

i n  r e s t o r i n g  t h e  t echno log ica l - s t r a t eg ic  balance t h a t  had been upset  

by the  USSR w i t h  i t s  Sputnik.  The i n i t i a l  i s sue  h e r e ,  as you may 

w e l l  r e c a l l  , w a s  ' ' to do something now" tonoffse t  t h e  advanatage the  

Sov ie t s  had gained. Related t o  t h i s  was t h e  more fa r - reaching  and 

fundamental ob jec t ive  of developing t h e  b a s i c  c a p a b i l i t i e s  necessary  

f o r  us t o  reach  up through the  e a r t h ' s  atmosphere and t o  become"a 

spacefar ing  na t ion  second t o  none," t o  a t t a i n  "preeminence i n  space." 

Then t h e r e  were a v a r i e t y  of p a r t i c u l a r  ass ignments ,  a l l  i n t e r -  

r e l a t e d  but  each of importance i n  i t s e l f :  (a) t o  s tudy  t h e  space 

environment by s c i e n t i f i c  instruments  involv ing  the  useof sounding 

r o c k e t s ,  e a r t h  s a t e l l i t e s ,  and deep space probe$; 

exp lo ra t ion  of space by man h imsel f ;  (c) t o  search  f o r  e x t r a t e r r e s t r i a l  

l i f e  and thus  f i n d  out  whether we are a lone  i n  t h i s  v a s t  un ive r se ;  

(d) t o  apply space sc ience  and technology f o r  peacefu l  purposes t o  

promote human,. welfare;  and ( e )  t o  expand space sc ience  and technology 

as a b a s i s  f o r  a s s u r i n g  n a t i o n a l  defense and we l fa re .  

(b) t o  begin t h e  
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Second, t h e  program has requi red  working a t  the  f r o n t i e r s  of 

knowledge and technology and has involved the cons t ruc t ion  of 

f a c i l i t i e s  and equipment, much of i t  wi thout  precedent .  For much 

of t he  t e n  years  of i t s  l i f e ,  NASA has found i t s e l f  f ac ing  problems 

f o r  which no s o l u t i o n  was a v a i l a b l e .  It has had t o  r e l y  upon men and 

women wi th  s p e c i a l ,  o f t e n  unique s k i l l s ,  w i th  h igh  i n t e l l i g e n c e  and 

c r e a t i v i t y ,  i nd iv idua l s  who by t h e i r  very  na tu re  raise d i f f i c u l t  

problems of o rgan iza t ion  and management. Experts  from the  whole range 

of d i s c i p l i n e s  from astronomy through zoology have been r equ i r ed .  

Most t a s k s  have needed more than  a m u l t i - d i s c i p l i n a r y  e f f o r t  -- i n  

e f f e c t ,  a fus ing  of d i s c i p l i n e s .  New kinds of f a c i l i t i e s  had t o  be 

provided, running a l l  t he  way from the  two m i l l i o n  square foo t  

Michoud boos ter  assembly f a c i l i t y  t o  vacuum chambers, cen t r i fuges  

and o ther  machines t o  s imula te  the  hard vacuum and o the r  extreme 

condi t ions  of ou te r  space.  These va ry ing ,  unique , and i n t e r r e l a t e d  

requirements f o r  personnel  and new kinds o f h c i l i t i e s  have g r e a t l y  

complicated the  t a s k s  of o rgan iza t ion  and management. 

A t h i r d  d i s t i n g u i s h i n g  c h a r a c t e r i s t i c  of NASA's assignment is  

t h e  long lead  t imes requi red .  This  f a c t o r  of long lead  times, coupled 

w i t h  u n c e r t a i n t i e s  and r a p i d l y  evolv ing  technologies  has added many 

complexi t ies  t o  the  t a s k  of organiz ing  t h e  e f f o r t .  A span of yea r s  

i s  o f t e n  r equ i r ed  from t h e  concept ion of a new space mission u n t i l  

the  launch v e h i c l e ,  t h e  payload and a t t e n d a n t  f a c i l i t i e s  a r e  designed , 

b u i l t  , t e s t e d ,  launched, and the  r e s u l t i n g  d a t a  r e tu rned .  Meanwhile, 
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some e a r l y  assumptions have been r ev i sed  or  new knowledge o r  tech-  

nology has generated s u b s t a n t i a l  a l t e r a t i o n .  This  c h a r a c t e r i s t i c  of 

space missions p laces  a major premium on r ea l i sm i n  planning and 

rep lanning  and on grouping and regrouping of resources .  Experience 

must r e f l e c t  back i n t o  what i s  going on and what is  planned f o r  t h e  

fu tu re .  

always e x i s t  between publ ic  investments and v i s i b l e  major payoffs .  

This  f a c t o r  compounds and complicates  t h e  d i f f i c u l t i e s  of s ecu r ing  

cont inuing  suppor t .  

The long lead  t imes a l s o  mean t h a t  a s u b s t a n t i a l  per iod w i l l  

Four th ,  a hiph order  of r e l i a b i l i t y  i s  an  abso lu te  n e c e s s i t y .  

Cos t ,  publ ic  concern over each miss ion ,  and the  r i s k s  t o  human l i f e  

have combined t o  c r e a t e  a demand f o r  a degree of r e l i a b i l i t y  seldom 

requi red  i n  o the r  f i e l d s .  The imaginative concepts of s c i e n t i s t s  

and eng inee r s ,  and t h e  unique equipment which they have developed 

have n e c e s s i t a t e d  a wide use of s imula t ion  techniques.  

t o  s imula te  complex environments and t h e i r  i n t e r r e l a t i o n s h i p s  t o  

complex machines and instruments  has been developed almost t o  the  

l e v e l  of a sc ience .  

a high degree of r e l i a b i l i t y ,  but  t h i s  must be obta ined  w i t h i n  much 

t i g h t e r  t i m e  schedules  than  h a s h f s t o r i c a l l y  been the case  i n  complex 

r e sea rch  and development undertakings.  There is  l i t t l e  room f o r  

t r i a l  and e r r o r .  

The a b i l i t y  

The use of s imula t ion  and t e s t i n g  now a s s u r e s  

I n  space ,  a system of utmost complexity m u s t  work 

a t  near  p e r f e c t i o n  t h e  f i r s t  time it  i s  pu t  i n t o  ope ra t ion  i f  a 

s e r i o u s  se tback  is t o  be avoided. There a r e  f e w  "second chances'' i n  

space.  
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A f i f t h  d i s t i n g u i s h i n g  c h a r a c t e r i s t i c  i s  t h a t  under the  provis ions  

we have e s t a b l i s h e d ,  space missions a r e  c a r r i e d  on under the  p e r s i s t e n t  

and exac t ing  s c r u t i n y  of t h e  mass media, the  pub l i c ,  t he  Congress,  

t h e  s c i e n t i f i c  community, and f r i e n d s  and foes  a t  home and abroad. 

Space miss ions ,  which a r e  the  f i n a l  t es t  of much of our work, have 

been and w i l l  almost c e r t a i n l y  cont inue t o  be f r o n t  page news. Those 

engaged i n  these  t a s k s  work i n  a g o l d f i s h  bowl and are expected t o  

i n t e r p r e t ,  e x p l a i n ,  and defend i n  d e t a i l  what they  a r e  doing and why 

they are doing it. 

S i x t h ,  a e r o n a u t i c a l  and space programs a r e  p e c u l i a r l y  and i n t r i -  

c a t e l v  i n t e r r e l a t e d  w i t h  the  s t a t e  of Dub& s e w  n t  o r  concern -- 
t h e  p o l i t i c a l  environment o r  mood. A s i g n i f i c a n t  change i n  t h i s  

environment -- the  Sov ie t  breakthrough wi th  Sputn ik  a- sparked t h e  

in i t i a t ion  of the program. Such developments as t h e  new p o l i t i c a l  

s i t u a t i o n  of 1961 , t h e  ups and downs i n  i n t e r n a t i o n a l  a c t i v i t i e s  , 

s h i f t i n g  views as t o  Sovie t  i n t e n t  ions and purposes , Congressional 

and popular r e a c t i o n  t o  t h e  Apollo f i r e  of January  1967, popular 

concern over t he  outbreak  of a r i o t  o r  a seemingly bad t u r n  i n  the  

s i t u a t i o n  i n  V i e t - N a m  p lace  on NASA a c r i t i c a l l y  important need f o r  

f l e x i b i l i t y  i n  o rgan iza t iona l  s t r u c t u r e  and management processes  i n  

order  t o  a d j u s t  t o  new s i t u a t i o n s  and demands. 

always been p e c u l i a r l y  dependent on confidence t h a t  a cont inuing  

NASA's programs have 

c r i t i c a l  mass" of support  w i l l  ex i s t .  A s  w i t h  an  a i r p l a n e ,  t h e s e  

programs must have i n i t i a l  support  adequate t o  a t t a i n  the  equ iva len t  

11 
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of " f ly ing  speed," and s u f f i c i e n t  support  must cont inue t o  maintain 

t h e  a i r p l a n e ' s  equiva len t  of an  efEicient f l i g h t  p a t t e r n .  NASA's 

space programs, i n  t u r n ,  have had and w i l l  cont inue t o  have an 

important impact on pub l i c  sent iment .  Some e f f e c t s  have been d i r e c t  

and immediate, as when measurements made by spacec ra f t  reach  the  

s c i e n t i f i c  community, o r  c o n t r a c t s  modify the  economic and employment 

s i t u a t i o n  i n  a c i t y  or  s t a t e ,  o r  the s t i m u l a t i o n  of technologica l  

innovat ion changes p r a c t i c e s  i n  indus t ry  , medicine , communications , 

weather s e r v i c e s ,  t r a n s p o r t a t i o n ,  e t c .  Other e f f e c t s  are secondary 

and t e r t i a r y  i n  na tu re  and tend t o  a l t e r  a t t i t u d e s ,  as when mi l l i ons  

of people acqu i r e  new concepts of motion, or  t i m e ,  o r  the  place of man 

i n  t h e  vas tness  of space.  

The seventh and f i n a l  d i s t i n g u i s h i n g  c h a r a c t e r i s t i c  of NASA's 

program on which I would p lace  s p e c i a l  emphasis fol lows from those 

I have a l r e a d y  noted. It i s  the  c r u c i a l  r o l e  t h a t  feedback and quick 

response t o  feedback s imals  must p l ay  i n  every phase of planninp and 

opera t ion .  For NASA, as f o r  o the r  complex endeavors which a r e  

contained i n  a tu rbu len t  environment, a h igh  degree of d i sequ i l ib r ium 

i s  essential  i f  t he  maneuverabi l i ty  necessary  t o  maintain c o n t r o l  is 

t o  be maintained. Yet t h e  fo rces  of d i sequ i l ib r ium must a t  a l l  times 

be w i t h i n  the  power t o  c o n t r o l  and thus  maneuver. 

s u f f i c i e n t  rea l - t ime feedback from subs t an t ive  and admin i s t r a t ive  

a c t i v i t i e s  must be a v a i l a b l e  t o  s i g n a l  unexpected d i f f i c u l t i e s ,  or  

i n c i p i e n t  f a i l u r e ,  o r  emerging oppor tun i t i e s .  Th i s  feedback, t hese  

The re fo re ,  
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signals  m u s t  be i n  a form t h a t  those respons ib le  f o r  con t ro l  can 

respond and make quick  changes of course.  Enormous amounts of 

information have t o  be genera ted ,  bu t  information a lone  is  not  

enough. 

of d i s p a r a t e  d a t a  t h a t  which i s  needed a t  any given moment and t o  

d e l i v e r  it a t  t h a t  moment t o  t h e  c r i t i c a l  po in t  of dec i s ion .  A f u r -  

t h e r  requirement is speed i n  dec i s ions  and i n  the  implementation of 

dec i s ions .  Such a feedback and response system, it should be empha- 

s i z e d ,  is necessary  not  only f o r  opera t ions  w i t h i n  t h e  NASA program 

i t s e l f .  The need extends t o  the  r e l evan t  f e a t u r e s  of the  ou t s ide  

environment i n  which those opera t ions  take  p lace .  

Means have t o  be devised and employed t o  s i f t  from a mass 

While t h e s e ,  and o t h e r ,  s p e c i a l  c h a r a c t e r i s t i c s  have d i s t ingu i shed  

the  NASA programs from r o u t i n e  endeavors ,  they  can ha rd ly  be con- 

s ide red  unique. S imi l a r  c h a r a c t e r i s t i c s  have t o  be faced up t o  and 

d e a l t  w i th  whenever t h e  na t ion  undertakes a t a s k  of unusual com- 

p l e x i t y  r e q u i r i n g  concen t r a t ion  of l a r g e  and d i v e r s e  human and 

material resources  and which involves  t h e  use of new knowledge and 

advanced technology. Moreover, u n t i l  w e  b r i n g  ourse lves  t o  a n t i c i p a t e  

and a c t  upon d i f k u l t  problems i n  advance of a cr is is  s i t u a t i o n ,  

performance of t h e s e  t a s k s  w i l l  r e q u i r e  working under condi t ions  of 

g r e a t  stress and s t r a i n .  

I n  t h e  case of NASA, dur ing  t h e  f i r s t  y e a r s ,  work had t o  proceed 

under condi t ions  where the  agency (a) was being organized from com- 

ponents of government agencies  a l r e a d y  i n  e x i s t e n c e ,  (b) was i n s t i -  
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t u t i n g  l a rge  new programs t o  inc rease  our n a t i o n a l  c a p a b i l i t y  i n  

both ae ronau t i c s  and space and a t  the  same time was ca r ry ing  forward 

those t h a t  had been s t a r t e d  i n  c o n s t i t u e n t  u n i t s ,  and (c) was under- 

t ak ing  the  l a rge  bui ldup of manned space f l i g h t  c a p a b i l i t y  c a l l e d  for 

by P res iden t  Kennedy's message t o  the  Congress i n  May 1961. 

t h i s  had t o  go forward a g a i n s t  t he  background of g r e a t  impatience on 

t h e  p a r t  of many people and t h e i r  e l e c t e d  r e p r e s e n t a t i v e s .  

A l l  

The e a s i e s t  course t h a t  w e  could have followed would have been 

There was ample precedent f o r  t o  put  theprogram on a c r a s h  b a s i s .  

such an approach, and the  s p i r i t  of t h e  country was c e r t a i n l y  

t o l e r a n t  -- one might even say  demanding -- of t h i s .  We could have 

aggregated personnel  and o the r  resources  i n  a g i a n t  monoli thic  organi -  

z a t i o n ,  scoured the  count ry  f o r  s c i e n t i s t s  and engineers  t o  incorpo- 

r a t e  i n t o  the  v g a r - i z a t i o n ,  b u i l t  massive new government i n s t a l l a -  

t i o n s ,  c r ea t ed  our own cons t ruc t ion  u n i t s  t o  bu i ld  the  t e s t  and launch 

f a c i l i t i e s ,  and so  on. We could have demanded t h a t  the  e n t i r e  program 

be put  on the h ighes t  p r i o r i t y  b a s i s  and commandeered elements of 

key i n d u s t r i e s .  We could have focused our ene rg ie s  and resources  

on the  achievement i n  the  s h o r t e s t - p o s s i b l e  t i m e  of a number of space 

spec tacu la r s  t h a t  would " take  t h e  h e a t  o f f "  ourse lves  and the  na t ion .  

NASA, however, d i d  not  adopt t h i s  course .  

moving toward space preeminence as qu ick ly  as f e a s i b l e .  

wanted t o  b u i l d  soundly and f o r  the  long term as w e l l  as the  s h o r t .  

We wanted not  simply t o  g e t  i n t o  space ,  bu t  t o  achieve  a well-rounded 

and l a s t i n g  c a p a b i l i t y  t h a t  would enable  us t o  do the  wide v a r i e t y  

of t h ings  t h a t  we knew would soon become poss ib l e .  Above a l l ,  w e  

We wanted t o  g e t  

But w e  a l s o  
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wanted the  country and i t s  i n s t i t u t i o n s  t o  be t he  s t ronge r  and not  

t h e  weaker i n  consequence of our engagement i n  t h e  space endeavor. 

It  w a s  a g a i n s t  t h i s  background, and not  a g a i n s t  the  background 

of winning a r ace  a t  any c o s t ,  t h a t  we char ted  our  course i n  the 

e a r l y  days.  And it has been a g a i n s t  t h i s  background t h a t  we have 

proceeded s i n c e .  And t h i s  includes our most r e c e n t  dec i s ions  and 

a c t i o n s  i n  response t o  budgetary c o n s t r a i n t s  and my own re t i r emen t  

under c i rcumstances ca l cu la t ed  t o  in su re  c o n t i n u i t y  and s t r e n g t h  i n  

the  agency 's  s en io r  management group. 

It may be of va lue  t o  l eade r s  i n  o the r  endeavors ,  and t o  

s c h o l a r s ,  t o  no te  some of t h e  more key a c t i o n s  taken by NASA t o  

adapt  t o  a l l  t he  condi t ions  it has faced.  NASA has had the  b e n e f i t  

of a f a r s i g h t e d  l e g i s l a t i v e  base.  The Nat iona l  Aeronaut ics  and Space 

Act of 1958 i s  i n  many ways an outs tanding  l e g i s l a t i v e  achievement. 

It followed i n t e n s i v e  s t u d i e s  and c o n s u l t a t i o n s  w i t h i n  and o u t s i d e  

t h e  government on a l l  a spec t s  of t he  space ques t ion ,  as w e l l  as of 

what we had done i n  the  p a s t  t o  meet s i m i l a r  s i t u a t i o n s .  It recognized 

t h a t  technology would have t o  precede sc ience  f o r  success  i n  many 

space endeavors. It a l s o  recognized t h a t  both gene ra l  and s e c u r i t y  

needs could be served by developments i n  space and it provided f o r  

a d i v i s i o n  of labor  between c i v i l i a n  agencies  and t h e  Department of 

Defense. It c a r r i e d  forward the  concepts  of t he  atoms f o r  peace 

program, but  d id  not r e q u i r e  t h a t  work go forward through an i n t e r -  
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n a t i o n a l  organiza t ion .  It c a l l e d  f o r  opera t ions  i n  the  open and t h e  

inc lus ion  of t he  s c i e n t i f i c  ommunity i n  the  planning,  conduct ,  and 

r e p o r t i n g  of work. It brought t h e  continuum of t h e  atmosphere and 

t h e  continuum of space toge the r  i n  a s i n g l e  r e sea rch  and development 

program. On the  admin i s t r a t ive  s i d e ,  t he  Act r e tu rned  t o  the  

p r i n c i p l e  e s t a b l i s h e d  i n  t h e  Cons t i t u t ion  of r e l i a n c e  on a s i n g l e  

execut ive  r a t h e r  than  on a board,  commission, o r  counci l .  A t  t he  

same t i m e ,  i t  f r eed  t h e  agency of some o f  t he  r e s t r a i n t s  of e x i s t i n g  

C i v i l  Serv ice  r egu la t ions .  

v i s i o n s  regard ing  choice of missions , organ iza t iona l  s t r u c t u r e  and 

ope ra t iona l  procedures ,  thus  leav ing  the  way open f o r  NASA a n d i t s  

execut ives  t o  be as adapt ive  as t h e  requirements of the  space job  

and t h e  r a p i d l y  changing circumstances might r e q u i r e .  

And it avoided any hard and f a s t  pro-  

I should a l s o  po in t  ou t  t h a t  w i t h i n  t h e  Congress many of t h e  

a b l e s t  and most experienced and i n f l u e n t i a l  of i t s  members were 

deeply concerned wi th  t h e  space program and i t s  success .  I n  my 

yea r s  of government experience I have learned  t h a t  no f a c t o r  can 

c o n t r i b u t e  more t o  t h e  success  of an  undertaking than  f o r  i t s  elements 

t o  have the  t r u s t ,  confidence,  and support  of wise and s t r o n g  l eade r s  

i n  Congress. That NASA enjoyed such support  a l s o  g r e a t l y  con t r ibu ted  

t o  i t s  a b i l i t y  t o  follow an  adapt ive  course .  

It is hard t o  judge which of NASA's p a r t i c u l a r  exper iences  should 

have s p e c i a l  emphasis as we look t o  the  cha l lenges  of t he  f u t u r e .  
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I obviously cannot go i n t o  f u l l  d e t a i l s .  Moreover, a g r e a t  

d e a l  of research  and s tudy  by t r a i n e d  s p e c i a l i s t s  w i l l  be requi red  

t o  form r e l i a b l e  judgments. I would l i k e  t o  i n d i c a t e  , however , some 

of t he  th ings  I f e e l  mer i t  s p e c i a l  a t t e n t i o n .  

One matter t h a t  is l i t t l e  understood is  the  importance of t h e  

choice of t he  lunar  landing mission as a means of un i fy ing  and 

i n t e g r a t i n g  i n t o  a s i n g l e  workable system the  va r i ed  goa ls  and the  

widely separated problems t h a t  marked the  e a r l y  years  of t he  space 

program. 

I have a l r eady  mentioned the  m u l t i p l i c i t y  of ob jec t ives  t h a t  

were s e t  and the  range of d i s p a r a t e  t a sks  t h a t  were assigned t o  NASA 

i n  e a r l y  1961. I have a l s o  noted t h e  d i v e r s i t y  of o rgan iza t iona l  

elements t h a t  went t o  make up NASA. No new agency i n  the  h i s t o r y  of 

t he  Executive Branch of t h e  Federa l  Government was c rea t ed  through 

t h e  t r a n s f e r  of so many u n i t s  from other  departments and agencies  a s  

w a s  the  case w i t h  NASA. These agencies  were a l r eady  engaged i n  a l a r g e  

number of ongoing developmental programs and p r o j e c t s ,  each wi th  i t s  

s p e c i a l  purposes and i t s  s p e c i a l  suppor t ing  t h e o r i e s  and concepts ,  

as we l l  as i t s  s p e c i a l  ves ted  i n t e r e s t s .  There were,  a l s o ,  many 

d i f f e r i n g  schools  of thought as t o  what would b e s t  se rve  our n a t i o n ’ s  

needs i n  space ,  and t h e r e  were s t rong-wi l led  and i n f l u e n t i a l  champions 

of each of those  schools.  

Under these  cond i t ions ,  our d e c i s i o n  w a s  t o  se t  f o r  ourse lves  a 

number of miss ions ,  inc luding ,  of cour se ,  t h e  Apollo lunar  miss ion ,  
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t h a t  were s u f f i c i e n t l y  cha l l eng ing ,  and s u f f i c i e n t l y  complex and 

d i f f i c u l t  i n  s c i e n t i f i c ,  t echnologica l  and admin i s t r a t ive  r e q u i r e -  

ments, as t o  f u r n i s h  i n  t o t a l  a balanced sc ience  and technology 

development program. I n  e f f e c t ,  we e s t a b l i s h e d  a foca l  po in t  around 

which could be organized i n  a purposeful  and coordinated way a range 

of a c t i v i t i e s  t h a t  would c o l l e c t i v e l y  g ive  us both  t h e  genera l  and 

s p e c i f i c  c a p a b i l i t i e s  needed f o r  t he  a t ta inment  of n a t i o n a l  pre-  

eminence. 

D r .  Hugh Dryden, who served as Deputy Adminis t ra tor  of NASA from 

i t s  es tab l i shment  i n  1958 u n t i l  h i s  dea th  i n  December 1965, sum- 

marized i n  June 1961 t h e  cons ide ra t ions  t h a t  underlay our Apollo 

dec i s ion .  He wrote:  

"The s e t t i n g  of t he  d i f f i c u l t  goal  of landing a man 

on the  moon and r e t u r n  t o  Ear th  has the  h igh ly  important r o l e  

of a c c e l e r a t i n g  t h e  development of space sc ience  and tech-  

nology, motivat ing t h e  s c i e n t i s t s  and engineers  who are 

engaged i n  t h i s  e f f o r t  t o  move forward wi th  urgency, and 

i n t e g r a t i n g  t h e i r  e f f o r t s  i n  a way t h a t  cannot be accom- 

p l i shed  by a disconnected ser ies  of r e s e a r c h  i n v e s t i g a t i o n s  

i n  the  s e v e r a l  f i e l d s .  It i s  important t o  r e a l i z e ,  however, 

t h a t  t h e  r e a l  va lues  and purposes are no t  i n  the  mere 

accomplishment of man s e t t i n g  foo t  on the moon, bu t  r a t h e r  

i n  the  g r e a t  coopera t ive  n a t i o n a l  e f f o r t  i n  t he  development 

of sc ience  and technology which i s  s t imu la t ed  by t h i s  g o a l -  

... The n a t i o n a l  e n t e r p r i s e  involved i n  the  goa l  of manned 

lunar  landing and r e t u r n  w i t h i n  the  decade is an a c t i v i t y  
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of c r i t i c a l  impact on the  f u t u r e  of t h i s  na t ion  a s  an 

i n d u s t r i a l  and m i l i t a r y  power, and as a leader  of a f r e e  

world." 

I n  s i n g l i n g  out  t he  lunar  dec i s ion  f o r  emphas i s  h e r e ,  I do no t  

mean t o  suggest  t h a t  something s imilar  t o  a "moon goal" i s  needed o r  

w i l l  work f o r  o the r  l a rge  and complex undertakings.  

however, that f o r  success  i n  such undertakings t h e  same s o r t  of  

approach t h a t  we fallowed and which r e s u l t e d  i n  s e l e c t i o n  of t he  moon 

goal  is necessary.  I b e l i e v e ,  more s p e c i f i c a l l y ,  t h a t  i t  is  neces- 

s a r y  t o  make the  most c a r e f u l  a n a l y s i s  of a l l  known needs a t  t he  

s t a r t ,  t o  f i x  on a goal  o r  s e t  of goals  t h a t  w i l l  encompass a l l  of 

t hese  needs and a t  t he  same time make adequate allowances f o r  unknown 

f a c t o r s  and unexpected developments. It is  necessary  t o  e s t a b l i s h  

an  o rgan iza t iona l  and ope ra t iona l  p l an  t h a t  w i l l ,  on the  one hand, 

enable  the  ca r ry ing  out  of d i v e r s e  a c t i v i t i e s  d i r e c t e d  t o  purposefu l ly  

c o r r e l a t e d  ends. It is  a l s o  necessary t o  in su re  t h a t  adjustments  t o  

r e a l i t y  can be made when condi t ions  t u r n  ou t  d i f f e r e n t l y  from those 

a n t i c i p a t e d .  

I do b e l i e v e ,  

Can t h i s  kind of experience he lp  us f ace  the  problems of our 

urban c e n t e r s ?  To  save our c i t i e s  we a t  l e a s t  need t o  meet t r a n s -  

p o r t a t i o n  needs , housing needs,  human r e l a t i o n s  needs ,  h e a l t h  needs ,  

educat ion and employabi l i ty  needs,  and waste d i s p o s a l  needs,  of a i r  

and water p o l l u t i o n ,  of crime c o n t r o l ,  and on down t h e  well-known 

l i s t .  To a t t a c k  each of t hese  problems i n d i v i d u a l l y ,  as we seem 
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i n t e n t  on doing is  not  l i k e l y  t o  meet t he  t o t a l  reed. To view 

them and t h e i r  poss ib l e  s o l u t i o n s  a s  interdependent elements i n  a 

s i n g l e  whole and adopt an in t eg ra t ed  approach i n  organiz ing  our-  

s e lves  t o  dea l  w i t h  them presents  stupendous d i f f i c u l t i e s .  I b e l i e v e  

t h a t  f o r  our c i t i e s ,  as f o r  the  space exp lo ra t ion ,  such an  in t eg ra t ed  

approach w i l l  prove v a s t l y  more e f f e c t i v e  than  any " ind iv idua l  

components" approach. 

A second a rea  of NASA experience t h a t  I f e e l  worthy of no te  has 

t o  do wi th  o rgan iza t iona l  arrangements.  P r i o r  t o  N A S A ' s  e s t a b l i s h -  

ment, a c t i v i t i e s  r e l a t e d  t o  space r e sea rch  and development were 

c a r r i e d  on i n  a number of government departments and agencies .  

a c t i v i t i e s  were q u i t e  product ive ,  s u r p r i s i n g l y  so i n  a number of 

i n s t ances .  Never the less ,  and understandably,  once t h e  f u l l  impact 

of Sputnik w a s  f e l t ,  t h e  Nation became impat ient  of the  r e s u l t s  of 

these  uncoordinated e f f o r t s .  And, as seems t o  be more o r  l e s s  

customary under such c i rcumstances ,  an  e n t i r e l y  new agency -- NASA -- 

w a s  brought i n t o  being t o  ge t  a c r i t i c a l  job  done. 

These 

Under i t s  l e g i s l a t i v e  c h a r t e r ,  and p a r t i c u l a r l y  a f t e r  t he  1961 

dec i s ion  f o r  a g r e a t l y  expanded and acce le ra t ed  space e f f o r t ,  NASA 

could have proceeded w i t h  the  bui ldup of a l a r g e  and h ighly  c e n t r a -  

l i z e d  department- l ike s t r u c t u r e .  Th i s  would have been the  more o r  

l e s s  normal th ing  t o  do,  and as noted e a r l i e r ,  it would have been 

the  e a s i e s t  from the s t r i c t l y  admin i s t r a t ive  s t andpo in t .  But t h e  

NASA programwas too  complex -- i t s  requirements extended over too 

wide a range of t h e  n a t i o n ' s  competence -- t o  draw i n t o  the  conf ines  



41 

of a s i n g l e  o rgan iza t ion  a l l  o r  even most of the  e x p e r t i s e  needed. 

We could have t r i e d  t h i s ,  but  ins tead  w e  adopted the  po l i cy  i n  the  

performance of our work of u t i l i z i n g  t o  the  maximum f e a s i b l e  e x i s t i n g  

organiza t ions  and i n s t i t u t i o n s .  This  operated t o  spread our problems 

over the  l a r g e s t  number d f a b l e  minds and t o  draw upon the  range of 

t h e  n a t i o n ' s  s c i e n t i f i c  and i n d u s t r i a l  competence i n  the  loca t ions  

where it e x i s t e d .  

This  po l i cy  was appl ied  i n  the  f i r s t  ins tance  t o  the  l a b o r a t o r i e s ,  

r e sea rch  and development c e n t e r s ,  and o t h e r  i n s t a l l a t i o n s  t r a n s f e r r e d  

t o  NASA from other  government agencies .  These es tab l i shments  were 

l e f t  i n  p lace  and allowed a l a r g e  degree of ope ra t iona l  and adminis- 

t r a t i v e  autonomy. They were de lega ted  c o n t r a c t u a l  a u t h o r i t y  up t o  

$5  m i l l i o n ,  sub jec t  t o  c e n t r a l  review. Where we have found it  neces- 

s a r y  t o  add t o  our in-house c a p a b i l i t i e s ,  we have done s o  not  through 

expanding NASA's c e n t r a l  headquarters  i n  Washington, but  through 

s t rengthening  and adding t o  r eg iona l  cen ters  Employment i n  Washington 

has never exceeded 2500. This  c o n t r a s t s  w i t h  a peak of some 33,000 

i n  the  r eg iona l  es tab l i shments  and a totalwork fo rce  of 420,000. 

We have a l s o  made ex tens ive  use of t he  manpower and f a c i l i t i e s  

avaiJable i n  o t h e r  government agencies .  W e  have,  f o r  example , turned 

t o  the  U . S .  Army Corps of Engineers t o  manage our cons t ruc t ion  programs, 

which requi red  , a t  i t s  peak, a work fo rce  of 40,000 men and women, 

and r ep resen t s  a c a p i t a l  investment of $ 3  b i l l i o n .  We have s i m i l a r l y  

r e l i e d  on o the r  spec ia l i zed  u n i t s  of the  Department of Defense,  t h e  
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Bureau of S tandards ,  t he  Weather Bureau, and many o t h e r s  f o r  much of 

our r e sea rch  and development. We h v e  been a s s i s t e d  on many problems 

by the  Nat iona l  Science Foundation. 

agencies ,  and p a r t i c u l a r l y  from the  Armed S e r v i c e s ,  many of those who 

have manned and d i r e c t e d  our va r ious  p r o j e c t s .  

And w e  have borrowed from o the r  

A major NASA po l i cy  has been t o  r e l y  on c o n t r a c t s  w i t h  non-govern- 

mental es tab l i shments  and i n s t i t u t i o n s  f o r  t he  work they were q u a l i -  

f i e d  t o  do. Over n ine ty  percent  of a l l  funds inves ted  i n  the  NASA 

program have been spent  ou t s ide  the government. I n  some years  t h i s  

has reached 95%. P r i n c i p a l  r e l i a n c e  h a s ,  of cour se ,  been placed on 

i n d u s t r y ,  but  we have a l s o  drawn heav i ly  on u n i v e r s i t i e s  and such 

p r i v a t e  organiza t ions  as the  Nat iona l  Academy of Sciences , t he  Nat iona l  

Academy of Engineer ing,  t he  Nat ional  Academy of Pub l i c  Adminis t ra t ion ,  

and a long l i s t  of o t h e r s .  

Seldom i n  h i s t o r y  has a l a r g e  and complex undertaking been so  

widely spread over e x i s t i n g  organiza t ions  and i n s t i t u t i o n s  a s  has been 

the  case  w i t h  NASA. I might r e p e a t  here  some f i g u r e s  I mentioned 

e a r l i e r :  The NASA program has involved about 20,000 i n d u s t r i a l  p r ime  

and sub-cont rac tors  and s u p p l i e r s ,  200 u n i v e r s i t i e s ,  and almost 

400,000 non-governmental workers.  

The spreading of NASA's work load over such a l a r g e  number of 

elements has forced us t o  extend i n t o  new dimensions t h e  a r t  and 

p r a c t i c e  of admin i s t r a t ion  and mangement. 

no t  only l a r g e ;  it has  been extremely complex. While i t  could not  

have been c a r r i e d  forward success fu l ly  wi thout  the  resources  r ep re -  

The NASA program has been 
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sented by our n a t i o n ' s  i n d u s t r i a l  es tab l i shments  and u n i v e r s i t i e s ,  

i t  a l s o  could not  have been c a r r i e d  forward without  s t r o n g  in-house 

c a p a b i l i t i e s  w i t h i n  NASA and w i t h i n  the  coopera t ing  government 

agencies  . 
This  b r ings  m e  t o  an  e s s e n t i a l  c o r o l l a r y  of our po l i cy  o f  maximum 

u t i l i z a t i o n  of ou t s ide  r e sources ,  For a complex, l a rge  s c a l e  under- 

t ak ing ,  i t  is  necessary  t o  have w i t h i n  the  r e spons ib l e  o rgan iza t ion  

i t s e l f  enough c a p a b i l i t y  -- s c i e n t i f i c ,  managerial , and engineer ing  -- 
t o  plan and admin i s t e r ,  t o  watch over and ass i s t  the  r e sea rch  and 

development work being done by o t h e r s .  It i s  not  poss ib l e  t o  r e l y  

upon even the  most complex c o n t r a c t i n g  system where accountants  and 

lawyers a r e  the  prime r e l i a n c e  f o r  performance. I n  NASA w e  have 

*found t h a t  we must be ab le  t o  speak and understand the  language of 

those on whom w e  r e l y ,  t o  know as much about t h e  problems they  a re  

dea l ing  w i t h  as they do ,  t o  check and supplement t h e i r  work i n  our 

own l a b o r a t o r i e s ,  t o  s t e p  i n  when requi red  w i t h  t h e  necessary s p e c i a l i s t s  

and ,  i n  some c a s e s ,  he lp  untangle  sna r l ed  s i t u a t i o n s .  I n  o the r  words,  

we have t o  l e a r n  t o  be a c t i v e  p a r t i c i p a n t s  i n  a l l  phases of  the  

p r o j e c t s  t h a t  we e n t r u s t  t o  o the r s  wi thoqt  undermining t h e i r  own 

d i s c i p l i n e  and c o n t r o l .  

What i s  t h e  s i g n i f i c a n c e  of such o rgan iza t iona l  arrangements? 

I would say simply t h i s :  Our s o c i e t y  cannot a f f o r d  the  c r e a t i o n  of 

one massive o rgan iza t ion  a f t e r  another  t o  cope w i t h  every new, com- 

p l ex  s i t u a t i o n  t h a t  arises. We cannot cont inue t h e  p r a c t i c e  of 

government by c r i s i s . "  We must equip ourse lves  t o  dea l  w i th  the  1 1  



44 

l a rge  and t h e  d i f f i c u l t  and the  complex i n  a r egu la r i zed  way. We 

mus t  develop and sys temat ize  methods and procedures whereby w e  can 

combine , dismantle  and recombine elements of e x i s t i n g  es tab l i shments  

i n  and ou t s ide  of government t o  ge t  b i g  and inc reas ing ly  complex jobs 

done. We must l e a r n  how t o  marshal1 and focus the  g r e a t  resources  

a v a i l a b l e  i n  our e s t a b l i s h e d  organiza t ions  and i n s t i t u t i o n s  t o  

s h i f t i n g  "poin ts  of main impact." This  must be accomplished without  

d i s r u p t i o n  of  those organiza t ions  and i n s t i t u t i o n s  or  dimunit ion of 

t h e i r  a b i l i t y  t o  perform t h e  o ther  t a sks  wi th  which they a r e  concerned. 

And we must accustom ourse lves  t o  the  r e g u l a r  use of such an approach. 

There a r e  numerous o the r  a spec t s  of our NASA experiences t h a t  

mer i t  a t t e n t i o n  but  on which I can only touch today. 

important one is  t h a t  as we have used indus t ry  and u n i v e r s i t i e s  and 

o the r  i n s t i t u t i o n s  t o  c a r r y  the  main burden of t he  NASA work program, 

we have as a matter of d e l i b e r a t e  po l i cy  done so i n  a way t o  s t r eng then  

r a t h e r  than weaken these  b a s i c  elements of our s o c i e t y .  With r e spec t  

t o  indus t ry ,  we have been w i l l i n g  t o  pay a f a i r  p r i c e ,  inc luding  a 

f a i r  p r o f i t ,  f o r  work done, inc luding  r e sea rch  and development t h a t  

would not  lead t o  follow-up product ion work. We have employed 

incent ive  c o n t r a c t s .  We have encouraged and s t imula ted  the  u t i l i z a -  

t i o n  by indus t ry  of the  l a tes t  technology. We have a s s i s t e d  i n  

development of new c a p a b i l i t i e s  w i t h i n  e x i s t i n g  e n t e r p r i s e s .  

A p a r t i c u l a r l y  

For u n i v e r s i t i e s ,  we have taken many s t e p s  t h a t  encourage research 

on the  campus, r a t h e r  than  encouragement f o r  t he  r e sea rche r  t o  leave 
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t he  campus. This  has a ided teaching and graduate  t r a i n i n g .  We 

have provided doc to ra l  t r a i n i n g  support  f o r  s e v e r a l  thousand s c i e n t i s t s  

and engineers .  

o f  new l a b o r a t o r i e s  and o the r  r e sea rch  and t r a i n i n g  f a c i l i t i e s .  We 

have done a l l  we could t o  encourage improvement. i n  both curr iculum 

and program and t o  s t i m u l a t e  the  melding of d i s c i p l i n e e s  so  as t o  

increase  the  c a p a b i l i t i e s  of u n i v e r s i t i e s  and t h e i r  g raduates  t o  

d e a l  w i th  modern day problems, We have endeavored t o  he lp  u n i v e r s i -  

t i e s  become " t r u s t e d  sources  of knowledge" i n  our soc ie ty .  

have no t l imi t ed  ourse lves  t o  a few g r e a t  u n i v e r s i t i e s .  

worked c l o s e l y  wi th  less w e l l  known u n i v e r s i t i e s  when these  could 

demonstrate mer i t  or  promise of mer i t .  We have done t h i s  i n  order  

t o  g e t  a l l  of the  he lp  we could i n  t h e  performance of our d i f f i c u l t  

t a sks  and a t  t he  same time t o  s t imu la t e  the f u r t h e r  development and 

ex tens ion  of the  higher  educa t iona l  resources  of  the  country i n  a r e a s  

r e l a t e d  t o  our missions.  

We have a s s i s t e d  i n  the  cons t ruc t ion  on the  campus 

And we 

We have a l s o  

Our o v e r a l l  a i m  has been t o  e f f e c t  a mutually b e n e f i c i a l  working 

pa r tne r sh ip  between the  u n i v e r s i t i e s ,  i ndus t ry  and the  government. 

We have operated on t h e  p r i n c i p l e  t h a t  t h e r e  i s  no inherent  q u a r r e l  

between publ ic  and p r i v a t e  purposes but  t h a t  t h e r e  is  ins tead  a 

coincidence of i n t e r e s t  which o f f e r s  a sound b a s i s  f o r  genuine team- 

work t o  t h e  b e n e f i t  of both s i d e s  and indeed of our s o c i e t y  as a whole. 

NASA has a l s o  concerned i t s e l f  wi th  o ther  impacts t h a t  i t s  program 

and a c t i v i t i e s  have had or  may have on s o c i e t y .  We have been con- 

.- -I_- ~ -__._ -. . ... _. . . ~ ____.- I_. -. 
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cerned not  a lone  w i t h  prime e f f e c t s ,  bu t  w i th  second and t h i r d  order  

e f f e c t s  as w e l l .  I must acknowledge t h a t  our understanding of t h i s  

mat ter  of second and t h i r d  order  e f f e c t s  and how t o  c o n t r o l  them t o  

des i r ed  ends i s  as y e t  rudimentary.  But we have learned enough t o  

apprec i a t e  t h a t  c l o s e s t  a t t e n t i o n  must be paid t o  them, and p a r t i c u -  

l a r l y  as they  r e l a t e  t o  s o c i e t y ' s  bas i c  i n s t i t u t i o n s  and va lues .  

I n  NASA w e  have had a g r e a t  dea l  of experience wi th  such th ings  

as management information systems,  the  mul t ip l e  execu t ive ,  t he  

concept of a s t rong  execut ive  s e c r e t a r i a t ,  decen t r a l i zed  management, 

func t iona l  management , p r o j e c t  management, program management, 

i n s t i t u t i o n a l  management, new methods i n  c o n t r a c t i n g ,  s e l f  -po l i c ing  

systems,  and so  on. These experiences a r e  too  numerous t o  cover 

today. 

ga t ion  and s tudy ,  both the  successes  and f a i l u r e s .  This  y e a r ,  we 

have s t a r t e d  t o  experiment w i th  the  computer s t o r a g e  and r e t r i e v a l  

of a l l  information i n  our c e n t r a l  f i l e s ,  wi th  remote access  u n i t s .  

I n  t ime,  t h i s  should make the  work of s cho la r s  wishing t o  use our 

records  f o r  r e sea rch  somewhat e a s i e r .  

I can only express  my view t h a t  they  a r e  deserv ing  of i n v e s t i -  

A l a s t  mat te r  t h a t  I would touch upon w i t h  you today is  our exper-  

iences  w i t h  regard t o  the  changing tempo and s c a l e  of the  NASA opera-  

t ion.  

A t  t he  incept ion  of t he  enlarged space e f f o r t  i n  1961, i t  was 

c l e a r  t h a t  t he  NASA assignment would be an evolving one. 

the p r o b a b i l i t y  of f o u r  major s t ages :  

bui ldup of c a p a b i l i t i e s  and f a c i l i t i e s  , dur ing  which maximal inputs  

We saw 

F i r s t ,  a per iod of rap id  
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of  resources  and manpower would be r equ i r ed ;  second,  a per iod of 

l e v e l i n g  o f f  , o r  maturing,  dur ing  which emphasis would s h i f t  from the  

development of c a p a b i l i t i e s  t o  the  use of c a p a b i l i t i e s  a l r eady  c rea t ed  

and dur ing  which t h e r e  would be a dec l ine  of new inputs  of resources  

and manpower; t h i r d ,  a per iod of t r a n s i t i o n  p repa ra to ry  t o  p u t t i n g  

the space endeavor on a long haul  o r  r egu la r i zed  b a s i s ;  and f o u r t h ,  

a pe r iod ,  extending over the  i n d e f i n i t e  f u t u r e ,  dur ing  which space 

exp lo ra t ions  and a c t i v i t i e s  would be c a r r i e d  on as a normal and more 

o r  l e s s  rou t ine  p a r t  of our n a t i o n a l  l i f e ,  

We recognized t h a t  each of t hese  s t ages  would r e q u i r e  e s s e n t i a l l y  

d i f f e r e n t  o rgan iza t iona l  and admin i s t r a t ive  systems and procedures ,  

and t h a t  it was important t h a t  we avoid f r eez ing  ourse lves  i n t o  any 

s e t  p a t t e r n  dur ing  any one s t a g e ,  s h o r t  a t  l e a s t  of the  f i n a l  one of 

r egu la r i zed  a c t i v i t y .  W e  have consequently not  on ly  kept t he  NASA 

admin i s t r a t ive  s t r u c t u r e  f l e x i b l e ,  we have made a p r a c t i c e  of 

r e g u l a r l y  s t r u c t u r i n g  it i n  whole and i n  i t s  seve ra l  p a r t s .  We have, 

as a matter of f a c t ,  used s t r u c t u r a l  r eo rgan iza t ion  as an important 

admin i s t r a t ive  device.  We have sought , i n  o the r  words , "des i r e d  

disequi l ibr ium" as necessary t o  m e e t  both the  complex requirements 

of today and t h e  unknown requirements of t he  f u t u r e .  

We have a l s o  recognized t h a t  i n  the  pro jec t - type  endeavor,  

a c c e l e r a t i o n  would have t o  be followed by d e c e l e r a t i o n  and t h a t  many 

opera t ions  involving both governmental and non-governmental manpower 

and f a c i l i t i e s  would have only a l imi ted  usefu lness .  We have accepted 
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t h e  need t o  end these  a f t e r  t h e i r  purposes had been m e t .  I n  o the r  

words, we foresaw that t h e  NASA program would involve a reas  of 

d e c l i n i n g  a c t i v i t y  as w e l l  as areas where newly-approved p r o j e c t s  

were bu i ld ing  up. 

We have a l r e a d y ,  as I have s a i d ,  reduced the  s c a l e  of our t o t a l  

a c t i v i t i e s  t o  about onekhalf t he  peak l e v e l ,  which was a t t a i n e d  t h r e e  

years  ago. The cons t ruc t ion  program i s  l a r g e l y  completed,  which 

means t h a t  our r e sea rch  and development programs a r e  now a t  about  

two-thirds  of the  peak. We a r e  i n  p o s i t i o n  t o  ope ra t e  a t  t h i s  l e v e l  

o r  t o  increase  or  decrease  as dec i s ions  genera te  e i t h e r  t r end .  We 

have made corresponding o rgan iza t iona l  and admin i s t r a t ive  changes. 

These adjustments have been c a r r i e d  out  i n  a forward-looking way, 

and they  leave both NASA and t h e  space program i n  as good o rde r  a s  

i s  poss ib l e  under t h e  circumstances.  

W e  have been a b l e  t o  adapt  t o  a s e r i e s  of d r a s t i c  reduct ions  i n  

NASA's a c t i v i t i e s .  

No one t h i n g ,  it seems t o  m e ,  is  as important i n  ga in ing  acceptance 

f o r  t he  use of l a r g e  and complex endeavors t o  g e t  b i g  and s p e c i a l  jobs 

done as the  demonstrat ion of a capac i ty  f o r  t he  o r d e r l y  phasing down 

of a c t i v i t i e s  i f  t he  e a r l y  momentum cannot cont inue .  Organiza t ions ,  

p r i v a t e  as w e l l  as p u b l i c ,  have a way of genera t ing  dynamics t o  

keep themselves going or  even t o  inc rease  t h e  scope of t h e i r  a c t i v i t i e s .  

Th i s  i s  perhaps one reason why c i t i z e n s  gene ra l ly  resist  the  i n i t i a t i o n  

of s p e c i a l  e f f o r t s  t o  meet d i f f i c u l t  problems u n t i l  t h e r e  i s  a f u l l -  
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blown c r i s i s .  And h e r e ,  I b e l i e v e  t h e  instincts of our c i t i z e n s  are 

i n  p a r t  sound. 

organiza t ions  t o  our governmental s t r u c t u r e .  But t h e r e  is  another  

s i d e  t o  the  s to ry :  

e f f e c t i v e  o rgan iza t ions  t h a t  have been b u i l t  up a t  g r e a t  c o s t  each 

t i m e  a s p e c i a l  job  is f i n i s h e d .  We p a r t i c u l a r l y  cannot a f f o r d  t h i s  

when the  organiza t ions  i n  ques t ion  a r e  capable  of i n i t i a t i n g  and 

leadingthe  new technologica l  developments e s s e n t i a l  f o r  t h e  continued 

advancement of our s o c i e t y ,  

We cannot a f f o r d  t o  cont inuously add s e l f - p e r p e t u a t i n g  

We a l s o  cannot a f f o r d  t o  d ismant le  and sc rap  

How i s  our Nat ion t o  d e a l  w i th  t h i s  dilemma? We a l l  need t o  g ive  

it much a t t e n t i o n  and s tudy.  A s  a poss ib l e  c o n t r i b u t i o n ,  I would 

o f f e r  i n  c l o s i n g  the  thought t h a t  progress  can be encouraged through 

a b e t t e r  understanding of what is  needed f o r  governmental elements 

t o  e f f e c t i v e l y  adapt  t o  changing c o n d i t i o n s ,  t o  be a b l e  t o  reorganize  

and regroup.components and u n i t s  as problems and s i t u a t i o n s  and 

oppor tun i t i e s  change. Such an  a b i l i t y  t o  adap t ,  t o  r e s t r u c t u r e ,  w i l l  

r e q u i r e  important l e g i s l a t i v e  changes as w e l l  as s t r o n g  l eade r sh ip  

i n  the  Executive Branch. For both ,  a b e t t e r  base of knowledge as t o  

what produces success  or f a i l u r e  i s  needed. 

* * * * *  


